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1. OEJIX OCBOEHMUA YUYEBHOU JUCHUITJIMHBI
eassMu ocBoeHUs1 Y4eOHON TUCHUIIMHBI « XUMHS» SBJISIIOTCS

OsnakomiieHHEe OOYYalOMMXCS € (PU3UKO-XUMHUYECKOW CYHIIHOCTBIO U MEXaHH3MaMH
B3aMMOJICCTBHS BEIIECTB ITPOUCXOASAIINX B OPTAHU3ME YEIIOBEKA.

dopMupoBaHHEe Yy OOYYAOIIMXCS IMOJHOW CHCTEMBI TIPEACTaBIeHUNA 00 00mux
KaueCTBEHHBIX M KOJMYECTBEHHBIX 3aKOHOMEPHOCTSX MPOTEKAHHS (PU3UKO-XUMHYECKUX
MPOLIECCOB M SIBICHUM, BKIIIOYAsi MOBEPXHOCTHBIE, B PA3IUYHBIX (PUINKO-XUMHUECKHUX
CUCTEMAxX, B TOM YHMCJIE€ MHKPOJIUCIEPCHBIX K B CHUCTEMax C D3JIEKTPUUYECKUMU
3apsKEHHBIMU YaCTHUIIAMM, OIIUPASACh MIPU 3TOM Ha (yHIaMEHTaIbHbIE OJOKEHUS XUMUU
Y YUUTHIBas CIEUU(PUKY MOATOTOBKH CIELIMATIUCTA B 00JIaCTH MEAUIMHBI.

®opMupoBaHHE YMEHHMH BBIOJHATH pAacyeThl MapaMeTpoB  (PUIUKO-XUMHUECKUX
IIPOLIECCOB, OLICHMBATh 3TH IIPOLIECCHl HA KIETOYHOM M MOJEKYJISPHOM YPOBHSX,
MPaBUJIBHO HMHTEPIPETUPOBATh PE3YJbTAThl BO3JECHCTBUS Ha OPraHU3M XUMHUYECKUX
BEIIECTB U JIPYTUX (PAKTOPOB OKPYIKAIOIIEH CPEIIbI.

dopmMupoBaHrEe HABBIKOB PabOThl € (PU3MKO-XMMHUYECKMMH TPHOOpaMH, XUMHUYECKOMN
IIOCYZIOM ¥ pEaKTUBAMM, IPOCTEUIIMMH YCTAHOBKAMMU.

Bocniutanne HaBBIKOB HEOOXOIMMBIX JUIS W3YYEHHUS JPYTUX Y4EeOHBIX AUCIMILIMH,
BJIQJICHUS TOHSATHUMHBIM  ammaparoM, (QU3MKO-XMMHYECKHUM ¥  MaTeMaTHYECKUM
anmapaTtoM, a TakKKe IIOCTAaHOBKHM IIPEJBAPUTEIBHOTO JUarHo3a Ha OCHOBaHUU
UCCIIEA0BaHUM KUAKOCTEN YEJIOBEKa.

3agaun IMCHUIIIMHDBI:

N3ydyeHne CBOMCTB BELIECTB OPraHUYECKOM W HEOPraHUYECKOM IPUPOIBI; CBOMCTB
pPacTBOPOB, PA3JIMYHBIX BHJIOB PAaBHOBECHMM XUMHUYECKMX pEaKLUH U IPOLIECCOB
KUZHEJEATEIbHOCTH; MEXaHU3MOB JEUCTBHUS Oy(epHbIX CHCTEM OpraHu3Ma, HxX
B3aMMOCBSI3b M pOJb B MOJAEPKAHUM  KHCIOTHO-OCHOBHOTO  T'OMEOCTa3a;
0COOEHHOCTEN KUCIOTHO-OCHOBHBIX CBOMCTB AaMUHOKHUCIIOT U OEITKOB.

N3yyeHne 3aKkOHOMEpPHOCTEN MPOTEKaHUsI (PU3UKO-XMMHUYECKUX MPOLECCOB B JKUBBIX
CUCTEMax C TOYKH 3pEHHMS MX KOHKYPEHIIMHM, BO3HUKAIOUIEH B pe3yJbTare
COBMEUICHHUSI PABHOBECUH pa3HBIX THUIOB; pPOJM OHOTCHHBIX OJJIEMEHTOB U HX
COCIMHEHUN B MKUBBIX CHUCTEMAaX; (U3UKO-XUMUYECKUX OCHOB IOBEPXHOCTHBIX
SBICHUH © (AKTOPOB, BIHUAIONIUX Ha CBOOOJHYIO TIOBEPXHOCTHYIO DJHEPTHUIO;
ocoOeHHOCTEN afcopOIMKM Ha pa3IMYHBIX TpaHUIAX pasznenoB ¢a3; 0coOeHHOCTEeH
(U3XUMHH JUCTIEPCHBIX CUCTEM U PACTBOPOB OMOTIOIMMEPOB.

dopMHUpOBaHKE TIPEACTABICHUN O (PU3UKO-XUMUUYECKUX aCMEKTaX Kak O Ba)KHEHIITUX
OMOXMMHUYECKUX TIpolleccaX U pa3UYHBIX BHJIaX TOMEOCTa3a B OpraHU3Me:
TEOPETHYECKUE OCHOBBI OHMOIHEPreTHKH, (AKTOPHI, BIMSIONIME HA CMEIICHUE
paBHOBECHSI OMOXMMHUYECKUX MTPOIECCOB.

@®opMUPOBAHME HABBHIKOB H3Y4YEHHUS Y4YeOHOW U HAyyHOM JUTEpaTypbl, s
dbopMHUpOBaHUSI E€CTECTBEHHOHAYYHOT'O MBIIIEHUS! CHEIHAIUCTOB MEIUIIMHCKOTO
npodus.

@dopmupoBaHue y O00y4aroluXcsi YMEHUH JJs pelmeHuss MpoOJeMHBIX U
CUTYallMOHHBIX 3a/1a4.

O3HakoMIIEHHE C TMpaBWJIAMH TEXHUKH O€30MacHOCTH U pPabOThl B XHMHUYECKHX
7a00paTOPUSIX C peaKTUBAMH U MpuOOpamu.

dopMUpPOBaHKE MPAKTUYECKUX YMEHUN BBITIOJHEHUS SKCIIEPUMEHTAIBHON PaOOTHI.
®opMHpOBaHHE JIOTMYECKOTO  MBIIIJICHHUS, YMEHHUS TOYHO C(HOPMYJINPOBATH
MIOCTABJICHHYIO 3aJady, CIOCOOHOCTh BBIWICHSTH IJIABHOE, J€JaTh BBIBOJBI Ha
OCHOBAHUU IOJIyYEHHBIX PE3yJIbTaTOB.



2. MECTO YYEBHOM JUCIUILIUHBI B CTPYKTYPE ITIPOT'PAMMBI

CIIEUAJIMTETA:

JUCUUIUIMHA OTHOCUTCS K 050Ky 1 6azoBoii yactu ®I'OC BO.

Jlist u3ydeHus: NaHHOW Y4eOHOW MHMCIMIUIMHBI HEOOXOAMMBI 3HAHUS, YMCHHS W
TOTOBHOCTH OOydarmuxcs, (popmupyeMbie B 00I1e00pa3oBaTeIbHBIX YYCOHBIX
3aBEJICHUSX MMPU U3yYCHUU KypCOB: XUMHH, (PU3UKH, MATEMATUKN U OUOJIOTHH.
W3ydeHrne IUCHUIUITMHBI HEOOXOMUMO JJisi 3HAHWHA, YMEHHUH W TOTOBHOCTEH
oOyuaronuxcs, GOPMHUPYEMBIX MOCIEAYIOMNMHI JUCIUTTHHAMH:

Ne HanmeHoBaHue OCIEAYIOMHUX TUCIUIUIUH
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VY4eHue o pacTBopax.
OCHOBHBIE THITBI XUMHYECKHIX
1 . + + + + + + +
paBHOBECUH U IIPOLIECCOB B
KU3HEESATEIbHOCTH
2 DneMEeHTBl XUMUYECKOM + + +
TEPMOJWHAMHKH U KHHETUKU
DU3UKO-XUMUS TOBEPXHOCTHBIX
3 | saBnenuii B (YHKIMOHUPOBAHNH + + + + + + +
JKUBBIX CHCTEM
OU3UKO-XUMUS TUCTIEPCHBIX
4 | cucrem B (YHKIIMOHUPOBAHUU + + + + + +
JKUBBIX CHCTEM
5 | Ceoiicrsa pacrsopos BMC + + + + + +

3. KOMIIETEHLIUA OBYYAIOIIIUXCHI, OOPMUPYEMBIE B
PE3YJBTATE OCBOEHUS YYEBHOM JUCHUITJIMHBI «Xummus»
3HaTh:

1.

[IpaBwia TexHUKH O€30MACHOCTU M PAOOTHI B XMMHUYECKHX JIAOOpaTOpUsIX C
peaKkTUBaMH U IPUOOpaMH.

DU3UKO-XUMUYECKYIO CYIIHOCTh MPOLECCOB, MPOUCXOJAIIUX B KUBOM
OpraHu3Me Ha MOJIEKYJISIPHOM U KJIETOYHOM YPOBHSIX.

OU3NKO-XUMUYECKUE AaCHEKThl BAXKHEUIINX OMOXMMHUYECKHX TIPOILIECCOB H
Pa3IMYHBIX BHUJIOB TOMEOCTAa3a B OPraHU3ME.

Teopernueckue OCHOBBI OMOPHEPTEeTHKH, TEPMOJIMHAMHYECKHE
3aKOHOMEPHOCTH ¥ (DAKTOpHI, BIHSIONINE HA MPOTCKAHWE OMOXUMHUYECKUX
IPOLIECCOB.

Kunerndyeckue 3aKOHOMEPHOCTH M (PAKTOpHI, BIUSIONIME HAa MPOTEKAHUS
XUMUYECKUX U OMOXMMHUYECKUX MPOIIECCOB.

CBoiCTBa BOJBI M BOAHBIX PACTBOPOB HEAJIEKTPOIUTOB, IEKTPoIUTOB, BMC,
ITAB 1 KOIIOMIHBIX paCTBOPOB.




10.

11.

12

13.

14.
15.

Croco0Obl  BBIpOKECHHS KOHIICHTPAllUM BEIIECTB B PacTBOpaX, CIOCOOBI
PUTOTOBJICHHS PACTBOPOB 3aJaHHOW KOHIICHTPAIIUH.

OcHOBHBIC  THMBl  XHUMHYECKUX  paBHOBECHAd  (IIPOTECOIUTHYCCKHE,
TeTePOTCHHBIC, JIMTaHJO0O0OMEHHBIE, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC) B
nporeccax XKU3HeAeATeIbHOCTH.

MexaHnu3Mbl IeHCTBUST Oy PEepHBIX CHCTEM OpraHU3Ma, WX B3aHMMOCBS3b U POIIh
B TIOJIZICPKaHUH KUCIIOTHO-OCHOBHOTO COCTOSIHUSI OpTraHU3Ma.

DONEeKTPOJIUTHBINA OanaHc OpraHu3Ma uYeJjoBeKa, KOJUIMTaTUBHBIE CBOMCTBA
pactBopoB (nuddy3us, 0CMOC, OCMOJISIPHOCTh, OCMOTHYECKOE JIaBIICHUE).
OU3NKO-XUMUYECKUE OCHOBBI TOBEPXHOCTHBIX SBJICHUHW U  (PaKTOpHI,
BIUSIONIME HA CBOOOJHYIO TOBEPXHOCTHYIO OSHEPrHi0, OCOOEHHOCTH
a7copOIMK Ha pa3IMYHBIX TPAHUIIAX pa3zena (as.

.OcobeHHOCTH  (UBHKO-XMMHHM  JHMCHEPCHBIX CUCTEM W PAacTBOPOB

OMOTMOIUMEPOB.

3aKOHOMEPHOCTH TPOTEKAHUSA (U3UKO-XUMHUCCKUX TIPOIECCOB B JKUBBIX
CHUCTEMaxX C TOYKH 3PCHHSI WX KOHKYPEHIIMH, BO3HHUKAIOIICH B PE3yiIbTaTe
COBMEIIICHUS TIPOIIECCOB Pa3HbBIX THIIOB.

Ponbp OMOTCHHBIX 2JIEMEHTOB U UX COSTUHEHUH B KUBBIX OpraHU3Max,
OU3NKO-XUMUYECKUE METOJbl aHajin3a B MEIUIIMHE (TUTPHUMETPUYCCKHIA,
AIEKTPOXUMUICCKUH, XpOMATOTrpaPUISCKHIA).

YMmeTh:

1.

[Tonp3oBaThcss ~ yueOHOWM  JUTEpaTypoOid, CETBIO Nutepnera  nmid
npo(ecCHOHaTBLHOM NESITETEHOCTH.

[Tonp3oBaThCs PU3NIECKUM U XUMUIECKUM 000PYTOBAHUEM.

[Tpow3BoauTh pacyeThl (HU3UKO-XUMHYECKUX TMapaMEeTPOB ISl  pEIICHUS
CUTYaIMOHHBIX 33714

Pemate cuTyarnoHHBIE 3a7a4M, OMUPAsCh HA TCOPETUUYCCKUE IMOJIOKCHUS,
MOJICTIUPYIOIIHE (U3UKO-XUMHUECKUE TMPOIECChI, MPOTCKAIOIINE B JKHUBBIX
OopraHu3Max

[IporHo3upoBaTh  HampaBiICHUE W PE3yNbTaThl  (PUIUKO-XUMUYCCKUX
MPOLIECCOB, U XUMHUYECKUX MPEBPAIICHII OMOIOTUYECKH BaKHBIX BEIIIECTB.
[Tonb3oBaThcs Homenknatypoit [UPAC.

[Tpou3BOANTh (PUBUKO-XUMUYECKUE H3MEPEHUS, XapaAKTEPHU3YIOUIUE T€ WIIU
WHBIC CBOWCTBA PACTBOPOB, CMECEH U JPYTUX OOBEKTOB, MOJCITHPYIOIIUX
BHYTPEHHHE CPEJIbI OPTaHU3MA.

WNuTepnpernpoBaTh pe3ynbTaThl HamOOJEe PACTPOCTPAHCHHBIX METOJI0B
71a060paTOPHOM TUATHOCTHKY TSI BBISIBIICHHS TTATOJIOTUYECKUX TTPOIIECCOB.

Baapers:

[TonsATUIHBIM anmapaTom.

OU3NKO-XUMAYECKUM M MAaTeéMAaTHYECKUM  anmnaparoM i PELICHUs
CUTYallMOHHBIX 3aJ]1a4 U OMUCAHUS SKCIIEPUMEHTAIIbHBIX JaHHBIX

HaBblkamMy TIOCTAaHOBKM MPEABAPUTEIBHOIO JWArHO3a HA OCHOBaHWU
HCCIe0BaHUH KMJIKOCTEH YeI0BEKa.
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PesynbpTatel Kpartkoe coaepxxanue u
o0Opa3oBaHUs XapaKTEePUCTUKA

(00s13aTEIBPHOT0) TTOPOTOBOTO
YPOBHS
c(hopMUPOBAHHOCTH
KOMIIETCHIIUHI

Howmep
KOMIIETEH
012078

2

001IeKYJIbTYPHbIE KOMIIETEHIIMHU

3HATH:

— XMMHUKO-OHOJIOTHYECKYI0 CYIIHOCTh MporeccoB, | COCOOHOCTE K aOCTPakTHOMY

MMPOUCXOAAIINX B KHNBOM

MOJICKYJISIDHOM U KJIICTOYHOM YPOBHAX;
- (bI/ISI/IKO-XI/IMI/I‘ICCKI/Ie TCOPCTUUCCKHUC OCHOBBI

OMOPHEpreTUKH,  (aKTOpHI,

IMPOTCKAHUC OHMOXMMUYECKUX IMpOoLeCCoOB;

— aCIIEKTEI BaKHEUIIINX

mpouccCoB M pa3jivuvHbBIX BHIOB TIOMCOCTasa B

OpTraHHu3MCE,

—MeXaHu3Mbl ~ JieiicTBus  OyQepHBIX  CHUCTEM
OpraHm3Ma, HX B3aHMOCBS3b W PO B
NOJICP)KaHUM  KHUCIOTHO-OCHOBHOTO — COCTOSIHUS

OpraHu3Ma,

—3aKOHOMCPHOCTU IMPOTCKAHUA (l)I/I3I/IKO-
XUMHUYCCKUX IIPOLCCCOB B JKUBBIX CHUCTEMax C
TOYKHU 3PpCHUSA HMX KOHKYPCHIIUH, BOSHHK&IOHICﬁ B
PE3YJIbTATC COBMCHICHUA  MMPOLCCCOB  PA3HBIX

THIIOB;
—pOJib OMOTEHHBIX IJIEMEHTOB
KHUBBIX opraHmMax

YMmeThb:

— IIPOrHO3UPOBATH pe3yNIbTaThI ¢busuko-
XUMHYECKHX IPOLIECCOB, MPOTEKAIOMINX B JKHUBBIX
cucTtemax, ONHpAasiCh Ha TEOPETUUECKHE

MTOJIOKCHHUS,

— OPOU3BOJUTH  pacyeThl  (PUIUKO-XUMUYECKUX
[apaMeTpoB JUIS PELICHUs CUTYallMOHHBIX 3a/1a4
— pemarb CUTYalMOHHBIE 3a/1a4d, ONMPAsACh Ha

TECOPCTUUCCKHUC ITOJIOXKCHUA,

(I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC IponecCcChl, IPOTCKAKOIIHUE B

JKMBBIX OpraHu3Max;

— HUHTCPIPCTHPOBATL PE3YJIbTAaThl JKCIICPUMCHTOB

1 HaOJIIOICHUIL;

— ToJk30BaThcsl HoMeHkmarypoit IUPAC

Baagern:
- HOHHTHP'IHLIM annap aToM,

- (I)I/IBI/IKO-XI/IMI/I‘-IGCKI/IM 1 MaTCMaTHYCCKHUM
amfrmnapaTtom JJid peUICHUA CUTYAllMOHHBIX 3a1a4 U
OIMMCAaHUS SKCIICPUMCHTAJIbHBIX TAHHBIX;

— HaBbIKaMHU IIOCTAHOBKH JWMAarHO3a Ha OCHOBaHUU

HCCIIENOBAHNN OMOJIOTHYECKUX

OpraHu3Me Ha | MBIIUICHUIO, aHAJIN3Y, CUHTC3Y

BJIMAOIINUEC Ha

OUOXUMUYECKUX

U UX COCIUHCHHUU B

MOJIETTUPYIOLIHE

JKUIKOCTEH.

OK-1




IIPEJIBAPUTEILHOTO

3HaTh:

— TIpaBWJIa TEXHUKHU 0€30TacHOCTH pabOTHI B
XMMHYECKHUX JJA0OpaTOpHUsIX C pEaKTUBAMU H
npubopamu;

— (U3UKO-XMMHYECKYIO CYITHOCTH MPOIECCOB,
HPOUCXOISIINX B )KUBOM OpPraHU3Me

I'oToBHOCTH K paboTe B
KOJUIEKTUBE, TOJIEPAHTHO
BOCIIPUHHMATh COLMAIIBHBIC,
STHUYECKHE,
KOH(eCCHOHANILHBIC U
KyJIbTYPHBIE pa3Inius

Ymern:
— TIONB30BaThCsl  (DU3MYECKUM,  XUMHUYECKUM
000py0BaHUEM.
— HHTEPHpPETUPOBATH  pe3yJbTaThl  Hambosee OK-8
pacrpoOCTPaHEHHBIX METOJOB JTUATHOCTUKHU IS
BBISIBJICHUS MTATOJIOTUU.
— MpPOU3BOAUTH  pacueTbl MO  pe3ysbTaTam
IKCIIEPUMEHTA.
— Tnosb3oBaThca HOMeHKIatypoit [UPAC
Baagers:
— MOHSATUHHBIM aNnapaToM;
— (PMBUKO-XMMHYECKUM U MaTEMaTUYECKUM
arrapaToMm JJIsl PEIICHMs CUTYallMOHHBIX 3aa4 U
ONMCAaHUs HKCIIEPUMEHTAIBHBIX JAHHBIX

o0menpodgeccuoHATbHbIE KOMIIETCHIIUH
3HaTh: ['oTroBHOCTH perarb
— OCHOBHBIE THUIBl XUMHUYECKHX PpaBHOBECHil | CTAHIAPTHbHIC 3aaqu
(mpoTonuTUYECKHE, reTeporeHHsie, | IpopecCuoHanbHON OIIK-1
JUTaH000MEHHBIE, OKHCJIUTENBHO- | I€ATeTbHOCTH c
BOCCTAHOBUTEJIbHBIC) B npoiieccax | HCTIOJb30BaHUEM
KU3HEICSITEIIbHOCTH; UH(OPMAIIMOHHBIX,
— MEXaHW3M  JCHCTBUA  Oy(QepHBIX  CHCTEM Oubmrorpaduueckux
OpraHusMa, HX B3aUMOCBA3bI0O U pOIBIO B | PECYPCOB, MEIMKO-
HOMJACPKAaHUHN  KHUCJIOTHO-OCHOBHOI'O  COCTOSIHHUSA Ouonoruueckom
OpFaHI/I3Ma; TCPMUHOJIOTHH,
— DJIEKTPOJIMUTHBIN OajgaHC OpraHu3Ma 4eJ0BEKa; MH(OPMALOHHO-
— KOJUIUTATHBHBIC CBOMCTBa pactBopop | KOMMYHHKAIHOHHBIX
(muddysus, 0cMOC, OCMONIIPHOCT, OCMOTHUECKOe | TCXHOJIOTHI H yHieroM
J[BIICHNE); OCHOBHBIX TpeboBaHu
— pOJb GHOTEHHBIX YIEMEHTOB 1 MX Coe/MHenHit B | WHPOPMALHOHHON

0€30MacHOCTH

JKUBBIX OpraHu3Max, MPUMEHEHUE UX COCIUHEHUU
B MEAULMHCKOM MPAKTHKE;

— (UBUKO-XUMHYECKYI0 CYIIHOCTH
MIPOUCXOJISIIINX B 5)KUBOM OpPraHU3ME;

MPOIIECCOB,

— pOJIb TIOBEPXHOCTHO-aKTHBHBIX BEUIECTB B
YKUBOM OPraHU3ME;

— poib  KOJUIOMAHBIX  BEUIECTB B  KHBOM
OpraHH3Me;

— CIOCOOBI BBIPpaXXCHUA KOHHGHTpaHI/Iﬁ BCIICCTB B
pacTBopax;

— ¢cnocoObl MPUTOTOBIICHHS PACTBOPOB 3a/IaHHON
KOHLCHTpPAIUH.

YMmerh:




— MOJIb30BaThCs y4eOHOI JIUTEPATYPOU,
CIIPaBOYHBIMU JITaHHBIMH, CceTbl0 HHTepHeT miid
npo(hecCHOHALHON IEATEHHOCTH;

— IPOrHO3MPOBAaTh HAMpaBlIE€HUE U pPe3yJbTaT
(GU3UKO-XMMHYECKUX TMPOLECCOB U XUMHYECKHX
[IPEBPALLCHU;

— moJib30BaThess HoMeHKIatypoi [UPAC
Baangers:

— HOHSTUIHBIM aNNapaToM;

— (pu3HKO-XUMUYECKUM u MaTEeMaTHYECKUM
anmnapaTtoMm JUIsl peuleHHs] CUTYallMOHHBIX 3a7ad U
ONMCAHHUS IKCIIEPUMEHTAIbHBIX TaHHBIX

— HaBBIKAMM [TIOCTAHOBKH IIPEABAPUTEIBHOIO
JIMartosa

3HaTh:

— npaBwia pabOThl U TEXHUKH O€30IacCHOCTU B
XUMHUYECKOH  Jylaboparopuum 1mpu  pabore ¢
npubOpaMu U peaKTHBAMU;

— TepMOJUHAMHUYECKHE u KHUHETUYECKUE
3aKOHOMEPHOCTH MPOTEKaHUs XMMHUYECKHX U
OMOXMMHYECKHX IPOLIECCOB;

— CBOMCTBA BOJABl M  BOAHBIX  PACTBOPOB
HE3JIEKTPOJUTOB, 3JjekTpoiautoB, BMC, 1IAB wu
KOJUIOUJIHBIX PAaCTBOPOB;

— DJIEKTPOJIMTHBIM OajlaHC oOpraHuM3Ma uYesloBeKa,
KOJUIMTaTUBHbBIE CBOWCTBA PaCTBOPOB

— OCHOBHBIE THUIIBI PAaBHOBECUH U TPOIIECCOB
KU3HECSATEIbHOCTH: MPOTOJIUTHYECKHE,
reTeporeHHbIe, IMTraH000MeHHbIE, PEJIOKC;

— (hMBUKO-XMMHUYECKUE OCHOBBI TOBEPXHOCTHBIX
ABJIEHUN U (AKTOPbI, BIUAIOIIME HAa CBOOOJHYIO
MIOBEPXHOCTHYIO SHEPIHIO, 0COOEHHOCTH
azicopOLMy Ha pa3IUYHbBIX IPaHULAX pasaena das;
— 0COOEHHOCTH  (U3UMKO-XMMMHU  JHUCIIEPCHBIX
CUCTEM U PacTBOPOB OMOIOIMMEPOB;

— Ccroco0bl BBIPaKEHUSI KOHLIEHTPALIUK BEILLECTB B
pacTBopax, CIOCOOBI NPUTOTOBJIEHUS PACTBOPOB
3a/1aHHON KOHIIEHTPALlUH

— (pu3uKO-XMMHUYECKHME  METOJbl  aHaju3a B

MEIULVHE (TUTpUMETPUYECKHUH,
AIIEKTPOXUMHUYECKHUN, XpOMATOTpapueCcKuii).
— 3aKOHOMEPHOCTH IIPOTEKaHUs ¢uzuko-

XUMHYECKHX TPOIIECCOB B JKHUBBIX CHCTEMax ¢
TOYKH 3PCHUA HX KOHKYPCHIHH, BOSHHKaIOHIeI\/'I B
pe3yabTaTe COBMEIICHUS MPOIIECCOB PA3HBIX THITIOB
YMmern:

— TIOJIB30BAaThCS busnvecKnM, XUMHYECKIM
000pyI0BaHUEM.

— MPOM3BOJUTH  pacueThl  (U3UKO-XUMHUECKUX
napaMeTpOB JUIS PEIICHUSI CUTYaIlMOHHBIX 3a7ad.

— MPOTHO3MPOBATh HAMPABICHUE W PE3YJIbTAThl

I'0TOBHOCTH K HCIIOJIb30BAHUIO
OCHOBHBIX ¢buzuKo-
XHMHYECKUX, MaTEMATUYSCKUX
U HMHBIX E€CTECTBEHHOHAYYHBIX
MOHATUA M  METOAOB IpH
perieHuu PO ECCHOHATBHBIX
3aja4

OIIK -7
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(U3UKO-XMMHYECKIX MPOIECCOB, U XHMHUYECKHX
NpeBpaIleHHi ONOJOTMYECKN BasKHBIX BEILIECTB.

— IPOU3BOJUTH (PUIUKO-XUMHUUYECKHE H3MEpPEHUs,
XapaKTepu3ylolue T€ WIM HWHbIE CBOWCTBA
pacTBOpoB, cMecei M Opyrux  OOBEKTOB,
MOJICTIMPYIOMINX BHYTPEHHHUE CPeJIbl OpraHu3Ma.

— MHTEpIPETUPOBaTh  pe3yjibTaThl  Haumbosee
pacrpoCTpaHEHHBIX METOJOB TUArHOCTUKU ISt
BBISIBJICHUS [TATOJIOTHH.

— TOJIb30BAThCS YUeOHOH IuTepaTypoit

— nonb30BaThcs HoMeHknatypoi IUPAC

Baanern:

— HOHATUHHBIM alapaToM;

— PUBUKO-XUMHYECKUM u MaTeMaTH4eCKUM
anmapaToM JUIsl pellieHHs] CUTYallMOHHBIX 3a/ad U
OTIMCaHMSI SKCIIEPUMEHTATBHBIX JaHHBIX

— HaBbIKAMHM  TOCTaHOBKH  IPEIBAPHTEIBHOTO
JIMarHo3a Ha OCHOBaHUU UCCIIeIOBAaHUM
OHMOJIOTHYECKHUX KUIKOCTEMH.

3Hartn:

— XHMHKO-OMOJOTHYECKYIO CYIIHOCTh MPOIIECCOB,
MPOUCXOMSAIMX B JKMBOM  OpraHM3Me  Ha
MOJICKYJISIPHOM U KJIETOUHOM YPOBHSIX;

— (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IG TCOpCTI/I‘ICCKI/Ie OCHOBBI

OnosHepreTHKy,  (aKTOpbl,  BIMSIOIIME  Ha
MPOTEKaHNE OMOXMMHUYECKUX TPOIIECCOB;
— aCIeKTHI BOKHEUIIINX OMOXMMHYECKHAX

IpPOIIECCOB M PA3IMYHBIX BHUAOB TOMeocTa3a B
OpraHH3Me;

— MEXaHW3MBI JIeHicTBUSL  OyQepHBIX  CHCTEM
OpraHusMa, HX B3aMMOCBSi3b U pojb B
noAACPKaAaHUKN  KHUCJIIOTHO-OCHOBHOI'O  COCTOSTHUA
OpraHusma,

— 3aKOHOMEPHOCTHU POTEKaHUs ¢dusuko-
XUMHUYCCKUX IIPOHOECCOB B JXHUBBIX CHUCTEMax C
TOYKU 3PEHMS UX KOHKYPEHIMH, BO3HUKAIOIICH B
pe3ynbTaTe COBMENICHHS TIPOILECCOB  Pa3HbBIX
THUIIOB;

— POJib OHMOTE€HHBIX DJIEMEHTOB H UX COGIII/IHCHI/If/'I B
KHMBBIX OpraHu3Max

Ymers:

— IIPOTHO3HUPOBATH pe3yabTaThl ¢buznko-
XUMHYECKHX IPOLECCOB, MPOTEKAIONINX B >KUBBIX
CUCTEMaX, OTHPAsCh Ha TEOPETUICCKHE
MOJIOKEHUS;

— II0JIb30BaThCA (1)I/IBI/ILICCKI/IM, XUMHWYECCKUM
000pyIOBaHUEM.

— OPOU3BOJAUTH  pacyeTbl MO0  pe3yJbTaTaMm
JKCIIEPUMEHTa U (PU3UKO-XUMUYECKUX MapaMeTpoB
JUTSL PEIICHUS CUTYAIlMOHHBIX 337124

— pelaTh CHUTYallMOHHBIE 3aJaud, OINHUpasCh Ha

Cnoco6HOCTh K  OIICHKE
(U3UOJOTHUECKUX COCTOSTHHI
U MATOJIOTHYECKHUX IMPOIIECCOB
B OpraHu3Me 4YelIOBeKa JUIs
perieHuss mpoQeCCHOHATBHBIX
3a1a4

OIIK -9
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TEOPETUYECKHE  TOJIOKEHHS,  MOJIEIUPYIOLIHE
(U3UKO-XUMHUYECKHE TIPOIECCHl, MPOTEKAIOIIUE B
KHUBBIX OpraHU3Max;

— MHTEPIPETHPOBATh  PE3yJNbTaThl  Hauboiee
pacrpoCTpaHEHHbIX METOJOB TUArHOCTUKU ISt
BBISIBJICHUS ITATOJIOTHH.

— nonb30BaThcs HoMeHknatypoi IUPAC

Baanern:

— MOHATUHHBIM anIapaToM;

— (M3UKO-XMMHUYECKMM M MaTeMaTUYeCKUM
anmapaToM JUIsl pelleHHs] CUTYallMOHHBIX 3a/1ad U
OTIMCaHMSI SKCIIEPUMEHTAIBHBIX JaHHBIX;

— HaBBIKAMH ITOCTAHOBKHM JMArHo3a Ha OCHOBAaHHH
UCCIIeI0BaHUN OMOJIOTUYECKUX  KHUIKOCTEH.
peBapUTEILHOTO

4. CTPYKTYPA U COJAEP)KAHUE YUEFHOM JUCIHUTIIUHBI

4.1. OOwmasi Tpya10eMKOCTb JUCUUIIMHBI COCTABJIAET 3 3a4eTHbIE eIUHHIIBI,
108 yacoB

No Paznen y4eOHOU Bunpl yuebHo#t pabothl, | DopMbI TEKYIIETro

/0 | AUCIMILTUHBI ) BKJTIOUAst KOHTPOJIS

5 CaMOCTOSITENIFHYIO paboTy | yCIIEBaeMOCTH.
g g CTYJEHTOB u | ®opma
g 3 TPYJIOEMKOCTb (B yacax) IIPOMEKYTOUHOM
g = . aTTeCTaluu

o = = =

R -

= B (g5 |z¢

= =8 | o0&

1 VYuenue ol 1-10 8 30 21 YCTHBIHN ompoc,
pacTBopax. nabopaTopHbIe paboTHI,
OcHoBHBIE THUIIBI JIOKJIaJIbI, KOHTPOJIbHAS
XUMHYECKIX pabota
paBHOBECHI 51
IPOIIECCOB B
KHU3HEIEATSIbHOCTH.

2 DUBHKO-XUMHUS 2 1-2 2 3 3 YCTHBIN ompoc,
MOBEPXHOCTHBIX nabopaTtopHble paldoOTHI,
SIBIICHHIA B TECT, JOKJIa IbI
(YHKIMOHUPOBAHUH
KUBBIX OPTaHU3MOB

3 OU3NKO-XUMUS 2 3-4 4 7,5 3 YCTHBIN orpoc,
JTUCTIEPCHBIX CHUCTEM nabopatopHbie pabOTHI,
B KOHTpPOJIbHAs paboTa
(GYHKITMOHUPOBAHHUH
JKUBBIX OPTaHU3MOB

4 CoiicTBa pacTBOpOB | 2 5-6 2 7,5 3 YCTHBIN orpoc,
BMC nabopaTopHbIE PadOTHI,

JOKJIaJIbI, KOHTPOJIbHAS
pabora

5 DJIEMEHTBI 2 7 2 3 3 YCTHBIH OIpoc
XUMHYECKOU
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TEPMOJUHAMHUKA |
KHHETUKU
6 [TpomexxyTounast 2 8 - 3 CobecenoBanue,
arrecrarus (3a4er) KOHTPOJIbHBIE BOIIPOCHI,
CHUTYyaITMOHHBIC 3a/1a91
Htoro 1-2 | 18 18 54 36

4.2. TeMaTHYeCKHI IJIAH JeKINMI

No | Tema Llenu u 3amaun CoJiep>kaHue TEMBI Yacel
1 CBoiicTBa O3nakoMuth ¢ mnoHsaTtueM | CBoiicTBa BOJIBI Kak | 2
pacTBOpPOB pacTBop, CBOMCTBaMH | paCTBOPUTEIIS. CpoiicTBa

BOJIbI KaK pAacTBOPUTEIA, | PACTBOPOB CJIA0BIX W CHIJIBHBIX
JIEKTPOJIUTHBIM OAIaHCOM | 3JIEKTPOJIMUTOB. Teopus

OpraHu3Ma 4eJOBeKa, C | SJEKTPOIUTHYECKOU
OCHOBHBIMM  IOHSTUSMH | IUCCOLUALINU Appenuyca.
TEOpHid CI1a0bIX u | Crenenp JICCOIMALIUH.
CWJIBHBIX  3JeKTpoiauToB. | KoHcTanTa nucconumanuu. 3akoH
[To3HaKOMUTH CTYIEHTOB ¢ | pa3BeneHust OcTBaNbIA.
KOJIJTUTaTUBHBIMU OeMeHThI TEOpHUHU Jebas-
CBOMCTBAaMM  PacTBOPOB | XIOKKEJI. HonHasn cuia
HERJICKTPOJINTOB U | pacTBOpa. Koadpduunent
AJIEKTPOJIUTOB. AKTUBHOCTH M €ro 3aBHCHMOCTb
OT MOHHOM CHJIBI PacTBOpA.
Komnurarusasle CBOMCTBA
pacTBOpPOB  DJIEKTPOJIUTOB U
HERJIEKTPOJIUTOB. 3aKoHbI Payins u
Bant-T'odda. N3otonnueckuit
KO3 PHIIIEHT. Huddysus,
ocMoc, OCMOJISIPHOCTb,
OCMOJISITBHOCTb.
N30TOHMUYECKHE, THIOTOHUYECKHE
U TUNEPTOHUYECKHE PaCcTBOPHI,
Ucronb3yemsble B Menuiutae. Posb
OCMOTHYECKHX SBJICHUN B
(U3MOJIOTMUECKUX MPOLIeccax.

2 [Ipotonurnyeckn | O3HAKOMUTH € HUBUKO- OcHoBHbIE TIOJIOKEHHS | 2
€ pPaBHOBECHS M | XUMHUYECKOU HPOTOJUTUYECKOM TEOPHH
IIPOLIECCHI CYILLIHOCTBIO (Teopun Bbpencrana-Jloypn)

MPOTOJIUTUYECKUX KUCIOT M OcHoBaHMi. MoHHoe
MPOLIECCOB, MPOU3BEAECHNUE BOJIBI, pH
MPOUCXOJAIINX B )KUBOM | PACTBOPOB KHCIIOT M OCHOBAHHM.
OpraHusMe. Bonopoxansie MOKa3aTein
OMOJIOTUYECKUX CPEl.
[Tonsitne OydepHBIX pPacTBOPOB,
KJaccuuKanus KHCJIOTHO-
OCHOBHBIX Oy(QepHBIX CHCTEM,
MexaHu3M OydepHOro IencCTBUS.
3oHa OydepHOro medcTBUS U
OydepHast eMKOCTb.
BydepHpie  cHCTEMBI  KpOBH.
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[lousatie O KHUCIOTHO-OCHOBHOM
COCTOSIHUM OpPTaHU3Ma.

I'ereporennsie u | O3HAKOMHUTH C PUZUKO- Koncranra pacTBOPUMOCTH.
JUTaHJOOOMEHH | XMMHYECKOU CYITHOCTBIO | Y CIOBHS o0pa3oBaHUs u
bI€ PABHOBECHS U | TETEPOTCHHBIX U pacTBOPEHMS OCaJIKOB.
MPOILIECChHI JIUTaH1000MEHHBIX I'ereporennsie IIPOLIECCHI,
IIPOLIECCOB, MIPOTEKAIOIMEe B OpraHu3Me B
MIPOUCXOASIINX B )KUBOM | HOpME u [1aTOJIOT U H.
OpraHu3Me. [Ipumenenue peakuuii
OCAXJIECHUSI B  KIMHUYECKOM
aHause.
Koopaunaunonnas TEOpHUsI
Bepnepa. Ilpupoaga xumMuueckon
CBSI3U B KOMILIEKCHBIX
coenvHeHusax.  IlonmuueHratHble
JIUTaH/blL. XenaTupoBaHHeE.
YcTonunuBoCTh KOMILIEKCHBIX
COCIMHEHUN B pacTBopax.
Koncranra HECTOMKOCTH
KoMIUiekca. JluranmooOMeHHBIE
IIPOLIECCHI,  IPOTEKAKIIHE B
OpraHu3Me B HOPME U MATOJOTHUU.
Tokcnueckoe aeucTBue  coien
TSKEJIBIX METAJUIOB. AHTHUJIOTHI.
DIIEKTpOAHbBIE [To3nakomMuTh ¢ | Mexanusm BO3HUKHOBEHHUS
MPOILIECChHI OCHOBHBIMM IIOHATHSIMU U | DJIEKTPOJHOIO MIOTEHIMAA.
AIEKTPOXUMHUYECKUM DIIEKTPOIBI CpaBHEHUS "
METOJOM aHaJn3a. onpenenenus pH  pacrtBopoB.
VYpaBHeHUe HepHcra.
l"ansBannveCKHit JJIEMEHT.
[ToreHomMeTpusl.
DU3UKO-XUMHUS Paccmotrpers  ocHoBHBIE | [IoBEpXHOCTHBIE SIBJICHUS.
MOBEPXHOCTHBIX | MOJIOKEHUS teopuu | [loBepxHOCTHAA SHEPTHUS.
SABJICHUU B | acOpOIIMOHHBIX siBJIeHUH | [loBepXHOCTHOE HATSIKEHHE U
(GYHKIIMOHHUPOBA | TIO3BOJISIOLIUX MOHSTH | PAaKTOPHl BIUSIONINE HA HETO.
HUU KHUBBIX | (pU3HKO-XUMUUECKHE Pusnueckui CMBICII
OpraHU3MOB OCOOCHHOCTH  CTPOEHUS | MOBEPXHOCTHOTO HaTSKEHUSI.
MeMOpaH, cymHocts | [IoBepxHOCTHAs AKTUBHOCTb.
MOBEPXHOCTHBIX siBIeHUH | [IpaBuio Mroxmno-TpayoOe.
U poJb IOBEPXHOCTHO- | AJICOPOIIMOHHBIE PAaBHOBECHUS Ha
aKTUBHBIX  BEIIECTB B | MOJABWKHBIX TpaHULAX pa3aena

KUBOM OpraHu3Me

das. Wzorepma  aacopOuuu
I'n60ca. AicopOIMoOHHBIE
paBHOBECHsI M TMPOLIECCHI  Ha

HCIMMOJABMKHBIX T'paHUIIaAX pasaciia
(1)213. du3nueckas U XUMHYECKas

azcopOIus. XemocopOmus.
VYpaBHeHue Jlenrmropa.
AncopOumsi Ta3oB Ha TBEPAOH
[IOBEPXHOCTH. MonexynspHas,
HOHHAas " HOHOOOMEHHAas
agcopbuuu. IlpaBuno Ilanera-
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®dasinca. OCHOBBI aJICOPOIIMOHHOMN

Tepamnuy, reMocopOIuH,
IPUMEHEHHE B MEUIIHE
MOHUTOB.
O®uzuko-xumMusa | O3HaKOMHUTH ¢ | Kimaccuduxarms JUCTIEPCHBIX
JMCTIEPCHBIX OCHOBHBIMHM  MOHATHAMH, | cucteM. IlomyueHne M oduncTka
CUCTEM B | KiaccuuKaluen, KOJUTOMTHBIX pacTBOpPOB.
(GYHKIMOHMpOBA | MOJMy4YeHHEM, O4McTKOM u | HucneprupoBanue. Gusznueckas u
HUU JKUBBIX | CBOMCTBAMHM JIUCHEPCHBIX | XUMHUYECKast KOHJICHCALIUS.
OpraHU3MOB CHUCTEM. Munanus, NIEKTPOINAIIN3,
yibTpaduIbTpaLus. dusuko-
XUMHUYECKHE IIPUHLIMATIIBI
(bYHKIIMOHUPOBAHUS

UCKYCCTBCHHOMU ITIOYKH.
CBolicTBa JMCIEPCHBIX CHCTEM.
MouekyJIApHO-KUHETUYECKUE:

OpOyHOBCKOE JBUKEHUE,
muddysus, OCMOTHYECKOE
JIaBJICHUE.

Onruueckue CBOICTBA:
paccenBaHue CBeTa (3akon

Penes). OnanecueHusi.
DNEeKTPOKUHETUYECKUE CBONCTBA!
3JIEKTPOOCMOC,  3JeKTpodopes,
NOTEHLMAN TEYEHHUs, MOTEHIHAI
CeIUMEHTALUH.

DU3UKO-XUMHUS
JUCTIEPCHBIX
CUCTEM B
(GyHKIOHHPOBA
HUU JKUBBIX
OpPraHu3MOB
(mpomomxeHue)

O3HaKOMHTH co
CTPOEHUEM  KOJUIOMIHOMN
qacTUILI. Y CTOHYHUBOCTEIO
" KOaryJisiLuen
KOJIJIOUIOB. Ponsro
KOJUUIOWJIHBIX BEIIECTB B
YKWBOM OpraHu3Me

CTpoeHHne KOJUIOMIHON YacCTHIIBI.

Muuemia. 3apsin u
ANEKTPOKUHETUYECKHUN

MOTCHIIHA KOJUIOMJHOM
YaCTUIIBI. 3aBHCHUMOCTh
ANEKTPOKUHETUYECKOTO
MMOTEHITAIa oT Pa3TUYHBIX
(baxTopoB.

YCTOMUMBOCTE W KOAryJIsIuUs
Koutous0B. Buasl u  daxTopsl
YCTOMYHUBOCTH. Teopus

ANEKTPOJIUTUYECKON KOAryJsiLUU.
Ilopor koarymsiuum W €r0
onpenenenue, npasuwio Llynbie-
lapaum.
Konmounusie
00pa3oBaHHBIE
AKTUBHBIMHU

CUCTEMBI,
MTOBEPXHOCTHO-

BELIECTBAMM.
PactBops1 JE€TEPreHTOB,
JKEJTUYHBIX KHCJIOT.
Munienmioobpa3oBaHue B
pactBopax IIAB. Omnpenencuue
KPUTHYECKON KOHLEHTpaluu
MUIIEII000pa30BaHMSL.
JIunocomsr.

MBI,
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CaoiicTBa
pactBopoB BMC

O3HaKOMHUTH co
CBOMCTBaMH pacTBOpOB
BBICOKOMOJIEKYJISIPHBIX
COE€IMHEHUN.

Ocob6ennoctu pactBopenusi BMC
KaK CIEICTBUE UX CTPYKTYpBHIL
Mexanusm HaOyxaHUs u
pactBopenuss BMC. 3aBucumocts
BEJIMYMHBI HaOyxaHus oT
pa3IMYHBIX (bakTopoB.
AHOMaJbHas BSI3KOCTh PAacTBOPOB
BMC. YpaBuenue llltaynunrepa.
Ocmornueckoe JlaBJIEHUE
pacTBOpOB OMONOIMMEPOB.
YpaBHeHue lMannepa.
MemOGpanHoe paBHOBECHE
JlonHaHa.

VYcroitunBocts pactsopoB BMC.
BricanuBanue. [enarypanus.
KoanepBauuss u ee poip B
OMOJIOrMYECKHUX CUCTEMaX.
3actyaneBanue pactsopos BMC.
CBolicTBa CTyJHEH: CUHEPTU3M U
TUKCOTPOIUSI.

XuMuueckas
TEpMOJIMHAMUKA
A XHMHYecKas
KUHETHUKA

[To3nakomMuTh c
OCHOBHBIMH  ITOHATHUSAMHU
TEPMOJAVNHAMUKH.

Paccmorpers  Bompoc 0
MIPUHLUITNATIBHON

BO3MOKHOCTb IIPOTCKAHHUS
pa3INYHBIX  MPOLECCOB.
VYACHUTH 3aKOHOMEPHOCTHU

mporecca oOMeHa
opraHuzma c
OKpY Karoleun cpenoit

JHEPrueil W BEILECTBOM,
T.e. OHMODHEPreTUKH H
romeocrasa. M3yuurs

3aBUCHUMOCTh  CKOpPOCTH
XMUMHUYECKHX peakiuid OT
pa3IuyYHbIX  (aKTOPOB H
MEXaHU3MBI PeaKLn.

[Ipenmer XUMHYECKON
TEPMOJIMHAMUKH. Tunel
TEPMOJIMHAMUYECKUX CHUCTEM U
npoueccoB. OCHOBHbIE TOHSTHUS
TEPMOJIMHAMUKA — BHYTPECHHSA
DHEprus; TEIioTa M paboTa Kak
(bopMBbI niepe1ayu SHEPTUH.

IlepBblii 3aKOH TEPMOJMHAMUKHU.
OHTAJIBIHNSL. CranpmapTHeie
SHTAJbIINHU o0Opa3oBaHUs u
CropaHus BellecTB. 3akoH ['ecca.
BTopoii 3akOoH TEpMOIMHAMUKHU.

Ontpornusa. OuHeprusi ['mbbca.
Kpurepuu paBHOBECHS u
HaIpaBJICHUS
CaMOIPOU3BOJIBHOTO
MPOTEKAHUS MIPOIIECCOB B
3aKPBITHIX CHUCTEMax.
OK3eprOHHMYECKHE u
SHAEPTOHUYECKUE MPOLIECCHI,
MIPOTEKAIOIHE B OPTaHU3ME.
TepmonuHaMuKa  XMMHYECKOTO
paBHOBECHS. [Ipomueccsl
oOpaTuMble W HEOOpaTUMBbIC IO
HAIPABIICHUIO. KoncrauTsl
XUMHUYECKOTO paBHOBECHS.
[Iporno3upoBanue CMEIICHUS
XUMHUYECKOTO paBHOBECHS.
CranuoHapHoe COCTOSTHHE

JKMBOT'O OpPraHu3Ma.
[IpenmMeT ¥ OCHOBHBIE TOHATHS
XUMHUYECKON KUHETUKH.
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XuMuyecKass KHUHETUKA Kak
OCHOBA JJI1 U3YyUYEHHsI CKOPOCTEH
U MEXaHU3MOB OMOXUMHUYECKUX
npoueccoB. CKOPOCTb pEAKIHUU.
3aBUCHMOCTh CKOPOCTH PEaAKIUU
OT KOHUEHTpAllMl pPEarcHTOB.
Koncranra CKOPOCTH.
Kunernueckue ypaBHEHUS
peakuuii. Ilopsmok  peakuuu.
IIepuon nmonynpeBpanieHus.

3aBUCHMOCTh CKOPOCTH PEaKIUU

oT TEeMIIepaTyphbl. Teopus
AKTUBHBIX COylapeHUM.
OHepreTudyeckuit npo¢uiIb

peakiuu; SHEpPrus aKTUBaLUU;
ypaBHeHue Appenuyca. Ilonsrue

0 Teopuu MIEPEXOTHOTO
COCTOSIHUSL.

Karanms. T"'omoreHHBIIH,
reTepOTreHHBIN KaTajus.
DHepreTudyeckuit npoduip
KaTaJINTUYECKOU peaxkuuu.
[Tonsarue 00 WHTUOUTOpAx,
IIPOMOTOPAX, aKTHBATOpaXx.

OCOOCHHOCTH  KaTaJIMTHYSCKOM
AKTUBHOCTH (bepMeHTOB.
VYpaBHenue Muxasnuca-MeHTEH.
XuMuueckas  KHHETHKA  Kak
OCHOBA I U3YYCHUSI CKOPOCTEH
U MEXaHU3MOB OHMOXHMHUYECKUX
MTPOIIECCOB.

Hroro

18
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4.3. TemaTu4ecKHUil MJ1aH JJa0OPATOPHBIX 3aHATHIA

Ne | Tema Llenu u 3agayun CoJiepkaHue TEMbI CTyIeHT JO0JIKEH 3HATh CTyeHT nokeH ymMmeTrh | Yachl
1 |IIpaBuna pabotel B | O3HAKOMHUTH ¢ TpaBWiIaMu | TexHHKa 6e3onacHoctH | [IpaBuna TexHuku | [Ipoussoaute pacuersl | 3
XUMHUYECKOU TEXHUKH  0e30macHOCTH | pabOTbl B XMMHYECKHX | 0€30aCHOCTH M PpaboThl B | PU3MKO-XMMHUYECKUX
naboparopun. CriocoObl | Ipu MPOBEIECHUN (PU3UKO- | TaOOPATOPHSIX. XAMHYECKHUX JIa0OpaTOpHsIX | MapamMeTpoB
BBIPAXKCHUS XUMHYECKHUX Pemenne 3aj1a4 Ha | C peakTUBaMu U pudopamu. | (pacCUUThIBATh
KOHLIEHTpalui AKCIIEPUMEHTOB. BbIpa)KeHUEe  KOHIeHTpanuii | CrocoOs BBIPQKEHUS | KOHIIEHTpaLU1
pacTBOpPOB. N3y4uts OCHOBHBIE | paCTBOPOB. KOHLEHTPalui pacTBOPOB. pacTBOpOB,
CIIOCOOBI BBIPAKEHUS [IEPECUUTHIBATH C
KOHLEHTpalui pPacTBOPOB OJIHOTO BHJA
u €IMHULIbI ux KOHLEHTpaluu Ha
onpezeneHus. Hayuurtbes IpYyrof, pacCYUTHIBATH
paccunThIBaTh KOJIMYECTBA
KOHLEHTpAalul M BECTH KOMIIOHEHTOB JUIS
IepecyeTsl ¢ OJTHOTO THUIA IIPUTOTOBJICHUS
KOHIEHTpAlluu Ha ApYTOM, pPacTBOpPOB).
a TakKXe pacCUUTHIBATh [Tonb30BaTbess  yueOHON
KOJIMYECTBA KOMIIOHEHTOB JUTEPATYPOM.
JUISL IPUTOTOBJICHUS [Tonb30BaThCA
pacTBOPOB. Homenknarypoi IUPAC.
2 | IlpuroroBnenue Hayuntbcss momnb3oBatbest | Bemmonnenue mabopatopubix | CriocoOsr BbIpakeHus | [IpoumzBoaute pacders! | 3
pacTBOpOB pa3sHBIMM | apeoMeTpamy, pabor: NPUTOTOBJICHUE | KOHIIEHTPALMU BEIIECTB B | GU3UKO-XUMHUYECKUX
METOJIaMHU. aHAJIMTUYECKUMH BECAMM, | paCTBOPOB pa3HbIMM | pacTBOpax, CHOCOOBI | MapaMeTpoB
XUMHYECKON MEPHOH | METOJIaMHU. NPUTOTOBJICHUS  PAcTBOPOB | (paCCUUTHIBATH
OCYyJJIOW ¥ TOTOBWTH 3a/1aHHOM KOHLIEHTPALINH. KOJIMYECTBA
pacTBOPBIL. KOMIIOHEHTOB JUIS
[IPUTOTOBJIEHUS
pPacTBOpPOB),
ITonb3oBaTeCsA
buznueckum u
XUMHYECKUM
000pyOBaHNEM
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(apeomerpamu,

XUMHUYECKOU MEpPHOU
MOCy101), TUTSt
MPUTOTOBJIECHUS
pacTBOpOB pa3HBIMH
METOIaMHU.
KonnuratuBHeie Paccmotpets N3yuenue 3akoHa Payns u | CiocoOsl BbIpaxkeHus | [I[pou3BOIUTE  pacyeTsl
CBOICTBa pacTBOPOB. IIPAKTHYECKOE ero OMOJIOTUYECKOTO | KOHIIEHTPAIUK PacTBOPOB. (U3UKO-XMMUYECKIX
MPUMEHEHHE 3akoHa | 3HaueHus. CrenctBus U3 | DIEKTPOIUTHBIN OanaHCc | mapaMeTpoB JUIS
Payna wu cneactBuil u3 | 3akoHa Paynst (IpuyuHBI MX | OpraHuzMa YeJI0BEeKa. | peLIeHUs
HETOo. BO3HUKHOBEHUS, KonnmuratuBuble  CcBOICTBa | CUTYyallMOHHBIX  3aJad
IIPUMEHEHHUE). pacTBOpPOB  HERJIEKTPOJUTOB | (PACCUUTHIBATD
Pacuer TemmepaTyp KUIIEHUS | U  DJIEKTPOJUTOB.  3aKOH | TEMIIEpaTypy
Y 3aMep3aHus pacTBOPOB. Payns u ero Guonoruyeckoe | 3aMmep3aHus U
3HaYEHUE. TEMIEpaTypy KUIICHUS
pacTBopa).
[Tonb3oBaThCA
Homenkiarypoit IUPAC.
Konnuratususie PaccmoTtpeth Pacuer ocMmotnueckoro | KommuratuBaele  cBoiictBa | [Ipon3BoauTh  pacueTsl
CBOICTBa pPacTBOpOB | IPAKTHUECKOE JABJICHUSIT U OCMOJISIPHOCTH | paCTBOPOB (HERJIEKTPOJIUTOB | PU3NKO-XUMUUYECKUX
(mpoioIKEHHE). MpUMEHEHHE 3aKOHAa | paCTBOPOB. BrimonHeHne | 1 3JIEKTPOIUTOB, PACTBOPHI | TApaMETPOB JUIS
Bant-T'odda ISt | TabopaTopHBIX paboT: pocT | (Kakue " 3aueM), | pereHus
MOJIEKYJISIPHBIX PACTBOPOB | KUCKYCCTBEHHOM  KJIETKW» | IPUMEHSIOUTHECS B | CUTyallMOHHBIX  3ajau
" pactBopoB | TpayOe; JIPEBOBUIHOE | MEIMLIMHE B 3aBUCUMOCTHU OT | (pacCUUTHIBATh
AIEKTPOJIUTOB. o0Opa3oBaHHe. ux OCMOTHYECKOTO | OCMOTHYECKOE
JTABJICHUSA ). Crnoco6nl | naBiieHHE,
BBIPQXXEHHUS  KOHIIGHTPAIM | OCMOMOJISIPHOCTb,
pacTBOPOB. CTETNEeHb HUCCOIMAIINN).
DNEKTPOIUTHBIN Oananc | Pemmath cuTyanuoHHbIE
opraHusma YyeJIoBeKa. | 3aJlauM, OMNHpasch Ha
[TpaBuna TEXHHUKHU | TEOPETHUYECKUE
Oe3omacHOCTH M PabOTBI B | MOJIOKEHUS,
XUMHYECKHUX JIa0opaTopHsiX | MOACIUPYIOIIUE
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C PeaKTUBAMH M MPUOOPAMH.

(hU3UKO-XUMHYECKUE

HPOLIECCHI,
IIPOTEKAOLIUE B KUBBIX
OpraHusmax
WNHuTepnpeTnpoBath
HabJr01aeMoe sIBJICHHUE B
xoje 1a00paTOPHBIX
pa0or.
KonnuectBeHHbIe N3yunth ocHoBHble | Kimaccudukanus pactBopoB | CBoiicTBa BoAbl M BOAHBIX | [IpousBonuth pacuers
XapaKTepUCTUKU 10JIOKEHHUS U | 57eKTponuToB.  OCHOBHBIE | PACTBOPOB HEAJIEKTPOJIUTOB, | (PU3UKO-XUMHUECKUX
pacTBOpoOB  cialBIX U | KOJIMYECTBEHHbIE HOJIOKEHHUS TEOPHM CIA0BIX | BJIEKTPOJIUTOB apaMeTpoB Ui
CHJIBHBIX 3JICKTPOJIUTOB. | XapaKTEPUCTUKUA TEOPUH | DIEKTPOIUTOB  AppeHuyca. | (Ki1accupuKanys pacTBOPOB | PELICHHUS
Texkymasi arrecramus | ciadbix 2NeKTposuTOB | OHHOE ITpon3BeneHne BOABI | ANEKTPONIUTOB.  OCHOBHBIE | CUTyallMOHHBIX  3aJa4
1o TeMaM AppeHnyca u CcuibHbIX | U pH, cTeneHp M KOHCTaHTa | MOJOKEHUS u | (paccuuThIBaTh pH,
«KoHuentpauus anekTponuroB Jlebas | aucconmanu, (bakTophl, | KOJIMYECTBEHHBIE CTETIEHb U KOHCTAaHTYy
PacTBOPOB. XIOKKEJIs. Hayuutbcs | Bausromue Ha 9TH | XapaKTEPUCTUKH TEOPHUH | TUCCOIMALMU  CIA0bIX
Konnuraruusle paccUnTHIBATh pH | BennunHBIL. OcHOBHBIE | CI1a0BIX 3JIEKTPOJIIMTOB | BJEKTPOJIUTOB,
CBOIICTBA PAaCTBOPOB» | CWUIBHBIX U CJa0ObIX | MOJIOKEHUSI TEOPUU CUIIbHBIX | AppeHMyca M CHUJIbHBIX | aKTUBHOCTb,
AJIEKTPOJIUTOB, CTENEHb U | 3NeKTpoiauToB  Jlebas  — | onexktponutoB  [lebas KO3 UIUEHT
KOHCTaHTy JAucconuanyy | XrOKKes. Pacuer | Xtokkens, a Takke GakTopbl, | aAKTUBHOCTH,  HMOHHYIO
ClIabpIX  DJEKTPOJHUTOB, | HEKOTOPHIX  XapaKTEPUCTHUK | BIUSIOLINE Ha 9TH | CHITY pacTBOpOB
HOHHYIO CHIly, | paCTBOPOB  DJIEKTPOJIUTOB: | XapaKTEPUCTUKH. DOpMyIbl | CUIBHBIX
k03 durMeHT akTuBHOCTH | pH, cTemeHW W KOHCTAaHTHI | Ul pacuera pH, CTENEHM W | DIEKTPOJIHUTOB).
U AKTUBHOCTb DPACTBOPOB | IUCCOLIMALINU. KOHCTaHThl  auccouuanuy, | [IpousBoaute pacueTsl
CWJIBHBIX AJIEKTPOJIUTOB. Pacuer AKTUBHOCTH U | aKTUBHOCTH, KO3PPUIMEHTA | PUIUKO-XUMUYECKUX
ITpoBeputsb 3HAHUS | HOHHOW CHUJIBI PacTBOPOB. AKTUBHOCTH, WOHHOW CHJIBI | IapaMeTPOB JUIS
cryaeHToB 1o  TeMaM | KoHTponbHas paGoTra IO | pacTBOpPOB). OcCHOBHBIE | pelleHus
«KoHuenTpauus TeMaM «KoHueHTpanus | TUIIbI XUMHMUYECKHUX | CUTYallMOHHBIX  3a/1a4
pacTBOpOB. pactBopoB. KomnuratuBHble | paBHOBECUI (ocHOBHBIE | (pacuUTHIBATh
KonnurarusHbsle CBOMCTBa | CBOWCTBA PACTBOPOB» MOHSTHUS TEOPUU PACTBOPOB, | KOHLIEHTPALIUH,
pacTBOPOB» 3aKOHBI, OIKCBIBAIOIINE | OCMOTHYECKOE
paBHOBECHS B | IaBJICHHUE,
MOJICKYJISIPHBIX PaCTBOpax). | OCMOMOJISIPHOCTB,
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Cnioco0mr BBIPKCHUS
KOHIICHTPAIlMU BEUIECTB B
pacTBopax, CIIOCOOBI
MPUTOTOBJICHHUSI  PACTBOPOB
3aJJaHHON KOHIIEHTPAaLWH.

TEMIEPATYPY

3aMep3aHus U
TEMIIEpaTypy KUIEHUsA
pacTBopa, CTEIEHb

nuccormanuu). Pemats
CUTyallMOHHbIC 3a/1auH,
OTUPASICh Ha
TEOPETHUUECKUE
MTOJIOKEHUS,
MOJEIIUPYIOLINE
(hUBUKO-XUMHYECKUE
MIPOLIECCHI,
MPOTEKAIONINE B JKUBBIX
OpraHuM3mMax Ha OCHOBE

KOJIJTUTATHBHBIX
CBOMCTB.
[Tpotonutnueckue O3HaKOMHUTBCS c | Bydepnsie cucteMsl. | OCHOBHBIE tunsl | [IpousBoauts pacueTsl
PaBHOBECHS U NPOLIECCH] | OCHOBHBIMU Knaccudukanus u MexaHu3Mm | XHMUYECKUX  PABHOBECUH | (PH3UKO-XMMUYECKHX
MTOJIOKEHUSMH Teopun | OydepHoro neiictBus. Pacuer | (mpoTeoauTHUECKHE) B | MapaMeTpoOB JUTS
KHCJIOTHO-OCHOBHBIX pH OydepHbIx pacTBOpOB. | mpoleccax peleHus
PaBHOBECHIA. bydepnas emxocTs. Penienne | )xu3HeneATeILHOCTH CHUTYallMOHHBIX 33/1a4
3agad Ha pacueT pH kucnor, | (OCHOBHBIE noustus, | (pH kucnor, coHoBaHuiA,
OCHOBaHUH, OydepHbIX | KIaccu(UKaIHo). OydepHbIX CHUCTEM,
pactBopoB U OydepHoit | MexaHU3MBbI NeWCcTBHA | Oy(pEepHYI0  E€MKOCTb).
€MKOCTH. OydepHbIX cucreM | [Tonp3oBaThCs
BrimonHenue 1abopaToOpHBIX | OpraHu3Ma, X B3auMMOCBs3b. | HOMeHkiaTypoi IUPAC.
pabor: npurotoBieHue | bypepayro  emxoctp  u | [IpomsBoauth  Qusnko-

OydepHBIX cMecell; BIHUSHUE
KUCJIOTHl U 1enoyn Ha pH

(baxTopHl, BIUSIONINE HA HEE.
®opmynsl g pH kucnor,

XUMHUYCCKUC U3MCPCHU,
XapakTepusylonme  Te

OydepHoro pacTBopa; | COHOBaHUH, OydepHBIX | WIIM  HWHBIE  CBOWCTBa

BIUsiHUE paz0Oapiienust Ha pH | cuctem. pacTBOpOB, CMeced U

OydepHoro pactBopa. JIPYTHX 00BEKTOB,
MOJICITUPYIOIIHX

19




BHYTPEHHHUE
Oprasusma.
WNHuTepnpeTnpoBath
pE3yJIbTaThI
nabopaTtopHoi
JUAarHOCTUKHU
BbISIBJICHUS
[IaTOJIOTUYECKUX
IPOLIECCOB.

CpeIIbI

MCTOJ0B

TS

[Iporonutnyeckue
PaBHOBECHSI U ITPOLIECCHI
(mpopomxeHue)

ITonsaTe CYLIHOCTb
IIPOTOJUTUYECKUX
IIPOLIECCOB, IIPOTEKAIOLINX
B OpraHusMe. YSsCHHTH
IIPUPOLY
IIPOTOJUTHYECKOTO
romMeocra3’a M IPHUYUHBI
€ro HapyIlIEHUs.

BydepHbie cucTeMbl KpOBH.
Joxnan;

BydepHbie cucteMbl KpOBH.
Kucnorno-ocHoBHOE
COCTOSIHUE OpraHusMa.
Pemenune CUTYallMOHHBIX
3a1a4 Ha JHAarHOCTHPOBAHUE
KHCJIOTHO-OCHOBHOTO
COCTOSIHUSI OpTaHU3Ma.

OcHOBHBIE THIIBL
XUMHUYECKUX paBHOBECHI
(mpoTeonuTUYECKUE) B
mpoieccax
JKH3HEACATCILHOCTH.
MexaHu3MEI NEUCTBUA
OyhepHBIX CUCTEM
opraHu3ma, UX B3aUMOCBSI3b
U pOJdb B TOJAJIEPKAHUU
KUCJIOTHO-OCHOBHOT'O
COCTOSIHHS opranmsma

(6ydepHbIe CUCTEMBI KPOBH,
NOHATHE O  KHCJOTHO-
OCHOBHOM COCTOSTHUH
OpraHusMa, noKa3aTesu
KOC B HOpMe wu 1pu
MaTOJIOTUH, TPUYUHBI U
KOPPEKILHIO MAaTOJIOTHYECKUX
COCTOSIHUH).

Pemate cutyanuoHHsle

3aJjauM, OMNHPAasCh
TEOpPETUYECKHE
MOJIOKEHUS,
MOJICIIUPYIOIINE
(bu3UKO-XUMHYECKHE
MPOIIECCHI,

Ha

MMPOTCKAOIINEC B JXKUBBIX

OopraHu3max
(InarHocTUpOBaTh
KHCJIOTHO-OCHOBHOE

COCTOSTHHE OpTraHu3Ma).

ITonb3oBaThCy

HomeHkiarypoii IUPAC.
[Tonb3oBaThess  yueOHOI

JIUTEpaTypoi, CEThIO
Nurepuera s
npodecCuoHaIbHON
JI€ATEITbHOCTH.

20




Kommuiekchbie Nzyuenue ctpoenus, | Koopaunanuonnass  teopusi | OCHOBHbBIE Tunbl | Pemath cuTyanmoHHbIE
COCIUHCHMS. MIPUPOJIBI xumuyeckon | Bepuepa. [Ipupona | xuMHUyeCKHX paBHOBECHH | 3aja4l, ONUPAsCh Ha
Komrmiekconometpust CBSI3M B  KOMIIJICKCHBIX | XUMHYSCKOM CBSI3U B | (JIuraHg000MEHHBIC) B | TECOPETHUYECKHUE
coeMHEHUsIX. HayuuTbes | KOMIUIEKCHBIX COEIMHEHMSX. | MPOLEeccax MOJIOXKCHHUS,
MIPOTHO3UPOBATH IlommpenTaTHble  JMIaHJBL | )KU3HEIEATCIBHOCTH MOJICIIUPYIOIITHE
YCTOMUYHBOCTD XenaTupoBaHHeE. (cTpoeHue, npupony | GU3UKO-XUMHUYECKUE
KOHCIUIEKCHBIX YV CTOMYHMBOCTh KOMIIJICKCHBIX | XUMHYECKOM CBSI3U B | IPOIIECCHI,
COeIMHEHUI. BblIsiBIIeHHE | COEIMHEHUI B pacTBOpax. | KOMIUIEKCHBIX COEUHEHUSAX. | MPOTEKAIOIINE B KUBBIX
XUMHYECKHUX ocHoB | Koncranra HECTOMKOCTHU | TEOPUIO «KECTKUX» U opraHu3Max
MIPUMEHEHHUS KOMILIIEKCA. «MSAFKMX» UraHa0B U (mporHo3upoBaTh
KOMILIEKCHBIX JIurannooOMeHHBIC KomnnekcoobpasosaTeneil. YCTOWYHBOCTh
COCJAMHEHUI B MEIULMHE. | IPOLIECCHI, IMPOTEKAIOIIME B | MexaHU3m TOKCUUYecKoe KOHCIIEKCHBIX
OpraHu3Me B HOPME M | najictue coseit TAXKENbIX COeIMHCHUI Ha
MMaTOJIOTHH. Toxcuueckoe | \orannos NeiicTaue OCHOBAaHMH KOHCTAHTBI
HCTBH M TSDKEJIBIX HECTOMKOCTH
JIeHCTBHE COJIC el aHTMa0TOB). ec ov ocC
METaJI0B. AHTUIOTEL. (ycToiuuBoCTR)).
. | 3akoHOMepHOCTH
Brimonnenune nabopaTopHOn ITonb3oBaThCA
MpOTEKaHus (PU3HKO- N
paboTHL: onpeJeseHue Homenknarypoit IUPAC.
. XUMHYECKHUX MPOIECCOB B
o0mIel  JKECTKOCTH  BOJEI (Ha3bIBATH
JKMBBIX CHCTEMAaX C TOUKH
TPUIOHOMETPUUECKUM KOMILIICKCHBIC
3pEeHUS UX KOHKYPEHIIUH,
METOJIOM. N COCTMHEHU).
. BO3HHKAIOIIIEH B pe3yJibTaTe .
JIOKIIaasI. [Tonb3oBaThest  yueOHOM
COBMEIIEHHUS MPOLIECCOB .
Homenknarypa JTUTEPATYPOH, CEThBIO
. Pa3HbBIX THUIIOB.
KOMILICKCHBIX COCAUHCHUN. WNurepuera TS
Poiib OMOreHHBIX DJIEMEHTOB .
Mexaun3m TOKCHYECKOTO N npodecCuoHAIbHON
- 1 UX COCAUHECHUN B JKUBBIX
JeNCTBUA CO, NO, JIEATENLHOCTH.
OpraHu3mMax.
HUTPATOB, HUTPHUTOB, O30HA, | Iy ITonw30BaThCs
paBuia TEXHUKU
[IMAHUIOB HA OPTaHU3M. 6 buznuecKkuM i
€30MaCHOCTH U PpaboThl B
XHMHYIECKUM
XUMHYECKUX J1a00paTopusix
000py0BaHUEM.
C peaKTHBaMH U MPHOOpPaMHU.
Texkymas arrecraums | [Iposeputs 3Hanus | Kontponbnass pabora 1o | CBoiicTBa BoAsl M BOAHBIX | [Ipom3BOIuTH pacueTs
o TeMaM CTYJACHTOB IO TEMaM | TeMaM «PacTBOpPHI | paCTBOPOB HEIJIEKTPOJIUTOB, | PU3UKO-XUMHUUYECKHUX
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«PacTBOpHBI
3JIEKTPOJIUTOB.
by¢epubie pacTBOpBI.
KOC. KommiekcHbie
COCIUHECHUSD).

«PacTBOPHI 3JIEKTPOJIUTOB.
Bbydephsbie pacTBOPHI.
KOC. KomiiekcHbie
COEIMHEHUY.

3JIEKTPOJIUTOB.
pacTBOpHI.

bydepHubie
KOC.

KomitekcHble coeIUHEHUS)).

AIEKTPOJIUTOB du3uKo-
XUMUYECKYIO CYIIHOCTh
MPOLECCOB, MPOUCXOIAIINX
B JKMBOM OpraHu3mMe Ha
MOJIEKYJIIPHOM M KJIETOYHOM
YPOBHSIX. dusuko-
XUMUYECKHE aCIIEeKThI
BaXHEMIITNX
OMOXMMHUYECKHX IPOIIECCOB
u pa3IUYHBIX BUJIOB
roMeocrasa B OpraHu3Me.
OcHOBHbIE THIIBI
XUMHUYECKHUX paBHOBECHI1
(mpoTeonuTUYECKHE,
JTUTaHI000MEHHBIE) B
rpoueccax
KUZHEIEATEIbHOCTH.
MexaHu3MBbl IeuCTBUA
O0ydepHbIx CHCTEM
OpraHu3Ma, UX B3aUMOCBSI3b
U poiib B MOIAEPKaHUHU
KUCJIOTHO-OCHOBHOI'O
COCTOSIHHSI OpTaHHU3Ma.

Posib OMOTEHHBIX 2JEMEHTOB
U UX COCIMHEHUH B >KHUBBIX
opraHu3zmax

napameTpoB
peueHus
CUTYalLIMOHHBIX 3a/1a4
Pemarp cuTyanmoHHble
3aJauM, ONHpasCh Ha
TEOPETUYECKHE
MOJIO’KEHUS,
MOJIETIUPYIOLIHE
(UBUKO-XUMHYECKUE
IIPOLIECCHI,
IIPOTEKAOLIUE B KUBBIX
OpraHusmax
IIporuo3zupoBath
HaIpaBJICHUE U
pe3yJIbTaThI buzuKo-
XMMHUYECKUX IMPOLIECCOB,
u XUMHYECKHUX
IIPEBpaLCHUI
OMOJIOTMYECKH Ba)XKHBIX
BELIECTB.

ITonb3oBaThCA
HoMmeHkJarypoit IUPAC.

TSt

10

PaBHOBecHBIC
AJIEKTPOJIHBIE
noteHuuansl. CTpoeHue
U TpUHOUI  paboTHI
raJlbBAaHUYECKUX
DJIEMCHTOB.

O3HaKOMUTH c
MEXaHNU3MOM
BO3HUKHOBEHUS
3IEKTPOJIHOTO
OTEHIIHAIA. N3yuuth
BHGKTPOIH:I CpaBHeHI/ISI n
onpeaeeHus pH

MexaHn3M
ANEKTPOJHOTO
DIIEKTPOABI

BO3HHUKHOBEHUS
MOTEHIHAA.
CpPaBHEHUS H

onpenenenus pH pactBopos.

YpaBHeHue
l"anbBaHMYECKU
IIpaBuna

HepHcra.
JJIEMEHT.
3anMcu

PU3HKO-XUMHUYECKUE
METObI aHanu3a B
MEIUIHE
(2TEKTPOXUMHUYECKHI )
(MexaHuU3M BO3HUKHOBEHUS
AJNIEKTPOJHOTO TOTEHIKANA.
OJIEKTpOAbl CpPAaBHEHUS W

[IpousBoanTh pacueTsbl
(U3UKO-XUMHYECKHUX
napamMeTpoB
peleHus
CUTYaI[HOHHBIX
(CocraBasth
raJIbBaHUYECKUE

TSt

3a1a4

LIETIH.
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pactBopoB. PaccMoTpeTh
paboTy TampBaHUYECKOTO
AIIEMEHTA.

rajbBaHUYECKUX IEIIEH.

onpexaenenus pH pacTBopos.

YpaBHeHue HepHcra.
['asibBaHWYECKUI  DJIEMEHT.
IIpaBuna 3aIUCH
rajJbBaHHUYECKUX nenei.
[ToTeHIIMOMETPHIO).

PaccuuteiBate 3/IC. pH
pPacTBOPOB).

Pemate cutyanmoHHsle
3aJa4yy, ONMpasCh Ha
TEOPETHUYECKUE
II0JIOKEHUS,
MOJEIIPYOLINE
(bU3UKO-XMMHUYECKHE
IIPOLIECCHI,
IIPOTEKAIOLIUE B KHUBBIX
opraHu3max
(MOTEeHMOMETPUYECKUM

METOA TpH  TOMOIIU
AIEKTPOIOB
onpeaeeHus u
CpaBHEHHUS OMPEIEIAThH
pH OMOJIOTHYECKUX
cpen).

11 | Texkymas arrecrauus | [IpoBeputs 3HaHusa | KontponpHas pabora 1o | dusnko-xumMudeckue IIpou3BoguTe pacdeTsl
1o TemMe CTYJICHTOB no TEME | TeMe «PaBHOBeCHBIE | METOBI aHanu3a B | (pU3UKO-XUMUYECKUX
«PaBHOBeCHBIE «PaBHOBECHBIE 3JIEKTPOJIHBIE MPOLECCHD» | MEAUIINHE rapamMeTpoB TUTSt
3JIEKTPOJAHbIE ANIEKTPOJIHBIE MpolecChy | BhimonHeHne m1abopaToOpHOM | (AIEKTPOXUMUYECKUN) pereHus
MpoLecchH paboTHI: (37eKTpoABl CPaBHEHMsI W | CHTYaIlMOHHBIX  3aJa4

MOTEHIIUOMETPUUECKUI onpenenenus: pH pactBopos. | (CocTaBinsaTh

METO/T omnpeaesneHus | YpaBHEHUE HepHcra. | ranpBaHMYEeCKHE  IIEMH.

KOHLIGHTpalMu BOAOPOAHBIX | ['anbBannueckuit  asnemeHt. | PaccuuteiBats D/C. pH

HMOHOB npu nomounu | [IpaBuna 3amicH | pacCTBOPOB).

CTEKJIIHHOTO 3JIEKTPOAa | | TaJIbBAHUYECKUX uenei. | Pemars cuTyarnmonHbie

pH-meTpa. [ToTeHIMOMETPHIO). 3aJa4v, OMNUpasCh Ha
TEOPETUYECKHUE
MOJIOKEHUS,
MOJETUPYIOLLINE

(U3UKO-XUMHYECKUE
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MIPOIIECCHI,
MPOTEKAIOIINE B JKUBBIX
OpraHu3Max

(TTOTEHITMOMETPHUECKUM

METOJT TIPH  ITOMOIIA
AIIEKTPO/IOB
OTIpeIeICHNUS u
CpPaBHEHHS OIPEACTATh
pH OMOJIOTHYECKUX
cpen).

12

IToBepxHOCTHBIE
SIBJIICHUS.
IToBepxHOCTHOE
HATSDKEHHE M (aKTOPHI,

BIUAIONIME Ha  HETO.
IToBepxHOCTHAs
aKTHBHOCTH. AICOpOIIHS
Ha MOJIBM>KHOM u
HEMOABMKHOMN
MOBEPXHOCTAX paslena.
Xpomatorpadus.

PaccmoTpers  OCHOBHBIE
TIOJIOXKEHHSI TEOpHUU
aJICOPOLIMOHHBIX SIBIICHHUI
IIO3BOJJIAIOIIUX IIOHATH
(HU3UKO-XUMHYECKHE

O0COOCHHOCTH  CTPOCHUS
MeMOpaH U  CYIIHOCTh

MOBCPXHOCTHBIX SIBJICHUH
U POJIb MOBCPXHOCTHO-
AKTHUBHBIX BCIICCTB.

AnicopOoHHbIE

paBHOBECHsI HA TOJBMKHBIX
rpaHunax  pasgena  (as.
[ToBepXHOCTHBIC  SIBJICHUSI.
[ToBepXHOCTHOE HATSHKCHHE
U (akTtopel BIMAONIME HA

HETO. AncopOIMOHHBIE
paBHOBECHUS M TIPOIECCHI Ha
TTOJIBIDKHBIX TpaHUIIAX
paznena da3. VYpaBHEHHE
['u66ca. [ToBepxHOCTHas
AKTUBHOCTD. [TpaBuio
Hrwoxno-Tpaybe. M3zorepma
a1copOIHH.

3aBHUCUMOCTh BEJIMYUHBI
afacopOLuu OT pPa3IMYHBIX
dakTopoB.  M3OuparenbHas
azcopOoIHsL. ITpaBumo
[Tanera-®PasHca.

JloKIaas!:

3HaueHue aacopOIMOHHBIX
MIPOLECCOB B
KU3ZHEJCATEIHLHOCTH.

®OU3HKO-XUMUYECKHE
OCHOBBI TIOBEPXHOCTHBIX
SIBIICHUI U (PaKTOPHI,
BIUSIONINE Ha CBOOOTHYIO
MOBEPXHOCTHYIO SHEPTHIO,
0COOEHHOCTH aJcOpOIUH Ha
Pa3IMYHBIX TPAHHIIAX
pasnena ¢as
(TTOBEpXHOCTHEIE SIBJICHHS,
MOBEPXHOCTHOE HATSXKEHHE
1 (akTOphl BIUSIOLINE HA
Hero. AIcopOIIMOHHbBIE
pPaBHOBECHSI M TIPOIIECCHI HA
MOJIBMYKHBIX TPaHUIIAX
pasnena ¢a3. YpaBHEeHHE
I'n66ca. [ToBepxHOCTHAs
aKTUBHOCTH. [IpaBuio
Hrokmo-Tpay6e. M3orepma
azIcopOITnu.

3aBUCUMOCTD BETHUUHBI
a7IcCOpOITMU OT Pa3IMYHBIX
¢axTopos. M3buparenpHas
ancopOrus. [Tpasuino

Pemarp cutyanmoHHbie
3aJa4d, ONMpasCh Ha
TEOPETUYECKHE
MIOJIOKEHUS,
MOJIETTUPYIOIIHE
(U3UKO-XMMHYECKHE
MIPOLIECCHI,
MIPOTEKAONINE B KUBBIX
OpraHu3Max
(mporHO3upoBaThH
BJIUSHUEC BCIISCTB Ha
BEJIMUUHY
MIOBEPXHOCTHOTO
HATSHKSHUSI, aICOPOITHUIO,
MOBEPXHOCTHYIO
AKTUBHOCTB).
[TpowsBoauth  (hU3MKO-
XUMHUYECKHE U3MEPEHUS,
XapaKkTepu3yloume  Te
WIM UHBIE  CBOWCTBa
pacTBOpOB, CMeced U
JIpYyTUX 00BEKTOB,
MOJIETTUPYIOIINX
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XpomarorpapudecKkue [Tanera-®asHca). BHYTpPCHHHUE cpeabl
meTonsl  pasmencums — u | Coiictea pactBopos IIAB. | opranusma.
aHajun3a BEIIECTB. Du3NKO-XUMHICCKHE NutepnperupoBaTh
Brimmongenue Ha60paTOpHBIX MECTOABI aHaJIn3a B | pE3YJIbTAThI Hauboee
pa60T: pasneneHue MCIHUIINHE pacinpoCTpaHCHHBIX
MUHEpaIbHBIX  cojleil  Ha (xpomarorpadudeckwii). METOJIOB 11ab0paToOpHOIt
KOJIOHKAa C TBEPABIM HpaBHna TCXHUKHU | TMAarHOCTUKH JJIA
aIICOp6eHTOM; panuanbHasg 0C30IMaCHOCTH | pa6OTBI B | BBIABJICHUA
pacrpenenureabHas XUMHUYCCKHUX Ha60paTOpI/I${X aTOJIOrMYCCKUX
xpomaTtorpadus. C peaKTHBaMH U PpUOOpaMU. | MPOLIECCOB.
[Tonb30Batbess  yueOHOM
JIUTEPATYpPOH, CETBIO
Nurtepuera s
npodeccuoHanbHOMI
NI TeTLHOCTH.
ITonp30BaThCs
buznyeckum "
XUMUYECKUM
000pyTIOBaHUEM.

13 | Tumsr qucnepcHbIX | O3HaKOMMTH ¢ | Knmaccuduxarnms OcobenHoctu ¢uzuko- | [lonp3oBaTbes  yueOHOU
cucteM. CnocoObl WX | OCHOBHBIMH  TOHSTHSIMHU, | JUCTIEPCHBIX CHUCTEM. | XUMUU TUCIEPCHBIX CHUCTEM | JTUTEPATYPOH, CEThIO
MOJIyYEHUSs, OUUCTKH. KIaccuduKanue, [Tonryyenne u  ouucTKa | (KIacCUPHUKAIUIO WNurepuera JUTSt

MOJIyYEHUEM W OYHMCTKOW | KOJUIOMHBIX PacTBOPOB. | TUCTIEPCHBIX cucreM). | mpoheCCHOHATLHON
Tekymass arrecTaums | JUCIEPCHBIX CUCTEM. HucneprupoBaHnue. [lomyyeHnue ©  OYMCTKY | J€ATEIBHOCTH.
mno Teme | [IpoBeputh 3HaHUs | DU3MvecKkass W XHUMHUYECKas | KOJIJIOMIHBIX pactBopoB. | [lomb30BaThCs
«IToBepxHOCTHBIE CTYJICHTOB no TeM€ | KOHACHCaIusl. Huanus, | [{ucneprupoBaHue. XUMUYECKUM
SIBJICHU S «IToBepxHOCTHBIE 3JIEKTPOIUAIIN3, OU3NYECKYI0 U XUMHUECKYIO | 000pYyJOBaHHEM.
SIBJICHUSI ynbTpadunbTpanus. GU3uKo- | KOHISHCAIHIO. Huanus, | Pemate cuTyalmoHHble
XUMUYECKHE INPUHLUIBI | SJIEKTPOIUANIN3, 3a/a4d, ONHUPasACh Ha
(YHKIMOHUPOBAHUS yIbTpadUIbTPALIUIO. TEOPETUYECKHE
HCKYCCTBEHHOM MOYKH. [TpuHIMn MOJIOKEHUS,
Brimonnenue mabopaTtopHbBIX | PYHKIIMOHUPOBAHUS MOJCIIUPYIOIINE

paborT: METON 3aMEHBI

HCKYCCTBEHHOM MMOYKH).

(U3UKO-XUMHYECKUE
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pactBoputenst;  nomydenue | [IpaBnna TEXHHUKH | IIPOLECCHI,

30011 THJIpOKCHAA Kene3a | 0e30MacHOCTH M paboOThl B | MPOTEKAIOIIME B KMBBIX

(1n; MIOJIyYEHUE 30181 | XUMHUYECKUX J1abopaTopusx | opraHu3mMax

rekcanuanodeppara (1) | c peakTuBamMu 1 IPUOOPAMH.

meau. Tekymas aTrtectauus

no teme «lloBepxHOocTHBIE

SBJICHUS

14 | CpoiictBa nucnepcHbIX | O3HAKOMMTH co | CpoiicTBa qucnepcHelx | ColicTBa JCTIEPCHBIX | 3alUCBhIBaTh  MULEIITY. | 3

CUCTEM. CrpoeHune | CBOMCTBAMHM JIUCIEPCHBIX | CUCTEM: MOJIEKYJISIPHO- | CHCTEM: MOJIEKYJISIpHO- | OnpenensaTs 3apsg
YaCTHII KOJUIOMJHBIX | cucteM. (O3HaKOMHUTb €O | KHHETUYECKHE, ONTHYECKUE, | KHHETUYECKHE, ONTHYECKHE, | rpaHyJbl. PaccunTsiBaTh
pacTBOpPOB. CTPOCHHEM  KOJUIOUIHOM | HNEKTPOKUHETHYECKHUE. IIEKTPOKUHETHYECKHE. Opor KOaryJIsILH.
YeTon4uBoCTh gacTULbL. Y cTOHYMBOCTRIO | CTpoeHue kosutoniHoil | CtpoeHue KoJutoniHo# | Onpenenarsb
KOJUIOMJIHBIX PacTBOPOB | U Koaryssuuen | yactuusl. Munemna. 3apsaa v | yactuisl. Munesuia. 3apsa U | KoaryJaupyrolee
u CIOCOOBI | KOJJIOU/IOB. AIEKTPOKUHETUYECKUN AIEKTPOKUHETUYECKUN JICHCTBHE.
cTabmn3anuu. MOTEHLIAAT KOJUIOMITHOH | TIOTEHIMAI koutonHo# | IIpornoszuposars

YaCTUILBI. 3aBUCUMOCTD | YaCTHULIBI. 3aBUCUMOCTH | YPPEKTHBHOCTD

JNEKTPOKUHETUYECKOTO IIEKTPOKUHETHYECKOTO KOaryJIupyroLero

NOTEHLMaNa OT pa3jMuYHbIX | IOTEHLIMajda OT pa3JIUYHbIX | JEHCTBUS  3JIEKTPOJIMTA

(bakTopoB. (bakTopoB. Ha 30J1b.

YCTONYUBOCTD U KOATYJIALUS | Y CTONYMBOCTD u

KOJUJIOUJIOB. Bune U | KOaryJsus KOJIJIOM/IOB.

(bakxTops ycToiuuBoCcTU. | Busl u (bakTopsl

Teopust 3JIEKTPOIUTHYECKON | yCTOWYMUBOCTH. Teopus

KOAryJISsILUH. ITopor | aneKTponUTHYECKOM

KOaryJisiiuu U €ro | KoaryJsiiuH. [Topor

OIIpeJIeNICHNE, IPAaBWJIO | KOAryJIALNN " €ro

[lynbue-I"apau. onpezeeHue, MPaBUIIO

Brmonnenue nabopartophoit | lynsue-I'apau.

paboThHI: M3yueHue mporiecca | BeimonHenue nabopaTopHOH

KOaryJisiiuu KOJJIOWAHBIX | pabOTHI: M3y4YEeHHUE Tpoliecca

pacTBOpPOB. KOaryJsiud  KOJUIOMJHBIX

pacTBOpPOB.
15 | CpoiictBa  pactBOpoB | O3HAKOMUTH co | Joxman: [Tosryuenue, [TpousBouTh pacuersl | 3
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BMC. Ocaxaenue
OeNKOB M3 PacTBOPOB U
OHMOJIOTHYECKUX
JKUJIKOCTEH.

CBOWMCTBAMH  PacTBOPOB
BMC (HabyxaHue,
OCMOTHYECKOE JIaBJICHHE,
BSI3KOCTB ). OOBSACHUTH

BO3HUKHOBEHHE U pOJb
MEMOpPaHHOTO PaBHOBECHUS
JloHHaHa, OHKOTHYECKOTO
JIaBJICHUA.
O3HaKOMUTHCSA c
dakTopaMu  BIHUAIOIIKUMU
Ha JICHATYPaLHIO u
BbICAlIMBaHUE OEIKOB.

Konimounuas 3amura.
CsoiictBa pactBopos BMC.

Mexanu3m  HaOyxaHus U
pacTBOpEHHUS BMC.
3aBHUCHUMOCTD BEJIMYUHBI
HaOyXxaHHsT OT pPa3IMYHBIX
(dhakTopoB. [Tpuuuns!
AHOMAJILHOM BSI3KOCTH
pactBopoB BMC. YpaBuenue
[lIraynunrepa.

OcmoTtuueckoe JTaBJICHUE
pacTBOpPOB  OHOIOJIUMEPOB.

VpaBuenne [ammepa. MOC.
UST u METOIbI ee
onpeneneHusi. OHKOTHYECKOE
IaBJICHUE. MembOpanHoe
paBHOBecue /[oHHaHa.

YCTONYMBOCTL  pacTBOPOB
BMC. BricanuBanmue.
KoauepBauust u ee poiab B
OMOJIOTUYECKNX  CHCTEMAX.
3acTylHEBaHHE  PacTBOPOB
BMC. CgoiicTBa CTyaHEH:
CUHEPIH3M U THUKCOTPOIHS.
Henarypanus u
BBICAJINBaHUE OCIIKOB.

BrimontHeHre 1a00paTOPHBIX

paboT: wu3yuyeHHWe mpolecca
JICHATYPAINH 0EJIKOB;
U3yueHHe npoiiecca

BBICAJINBAHUA OEJIKOB.

KJIacCCU(PMKAIIUIO PacTBOPOB
BMC.
CaoiictBa pactBopoB BMC.

Mexanusm  HaOyxaHust U
pacTBOpEHUS BMC.
3aBUCUMOCTh BEJIMYUHbI
HaOyxaHHMsl OT pa3IUYHbIX
(bakTopoB. [Tpuunne
AHOMAaJIbHOMN BSI3KOCTHU
pacTBOpOB BMC.
VpaBuenne Ilrayaunrepa.
OcmoTtHueckoe JIaBJICHUE
pacTBOpPOB  OHMOMOJIMMEPOB.

VYpasuenue [amnepa. UOC.

nsT u METOIbI ee
OIIPEIETICHUS.
OHKOTHYECKOE  JaBJICHHE.
MemOpanHoe  paBHOBecHe
JlonHaHa.

YCTONYUBOCTE  PAacTBOPOB
BMC. BricanuBanue.
KoanepBauus u ee poip B
OMOJIOTMYECKUX  CUCTEMaXx.
Jenatypanus.
3acTylHEBaHUE  PacTBOPOB

BMC. CaoiictBa cTyaHeil:
CHUHEPTU3M U THKCOTPOIIHS.
®DakTopsl BBI3BIBAIOIIINE
JIeHATYpalHIo u
BbICAIMBAHUE OETIKOB.
Knuanyeckue peakuuu 1m0
oOHapyxeHHI0O  Oenka B
OMOJIOTMUYECKUX JKUIKOCTSIX.

(U3UKO-XUMHUECKUX
[1apaMeTpoB
pelieHus
CUTYalLlMOHHBIX 3a/1a4
Pemate cutyanmoHHsle
3aJa4y, ONMpasCh Ha
TEOPETUYECKUE
II0JIO’KEHUS,
MOJEIIAPYOLINE
(bU3UKO-XUMHUYECKHE
IIPOLIECCHI,
IIPOTEKAIOLIUE B KHUBBIX
OopraHusmax

TS

Onpenensrb 3apsia
Oenka o HOT.
[TpoBoaAUTH peakuuu
ocaxaeHus Oeiaka W3
pacTBOpOB 51
OMOIOTMYECKUX
JKUJTKOCTEH.
ITons30BaThCs
HoMmeHkJarypoit IUPAC.
ITonw30BaThCs
XUMHYECKUM
000pyTI0BaHUEM.
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[IpaBuna TEXHUKH
Oe3omacHoCcTH U paboOTHl B
XUMHUYECKHX J1a00paTopusix
C peaKTHBaMH U MPHOOpPaMHU.

16

Texymasi arrecranus
10 TeMaM
«/lucnepcHble
cucrembl.  CBoiicTBa
pactBopoB BMC».

[IpoBeputhb
CTYJICHTOB
«Jlucnepcubie
CaoiicTBa
BMCOC».

3HAHMSA
110 TEMaM
CHCTEMBI.
pacTBOpOB

Koutponbnass pabora 1o

TeMaMm «JlucnepcHpie
CHUCTEMBI. CaoiicTBa
pactBopoB BMC».

(DI/ISI/IKO'XI/IMI/I‘ICCKYI-O

CYILIHOCTb IIPOLIECCOB,
MPOUCXOAAIINX B  KUBOM
OpraHusme Ha
MOJIEKYJISIPHOM U KJIETOYHOM
YPOBHSIX.

CaoiictBa pactBopoB BMC u
KOJUIOUTHBIX PACTBOPOB.
OcobenHocTH (PU3HUKO-
XUMUU JUCTIEPCHBIX CUCTEM
U pacTBOPOB OHOMOIUMEPOB
(cTpoeHue KOJUIOUTHOM
yactuiibl. [Topor
KOaryJisliiy U €ro
orpezieNieHue, MpaBuio
[yneue-T"apau. ColicTBa
pactBopoB BMC. Mexanusm
HaOyXaHUs U PACTBOPEHUS
BMC. 3aBucumocTh
BEJIMYMHBI HA0yXaHUs OT
pa3InuHbIX (PaKTOPOB.
IIpn4ynHBI aHOMAIBLHON
BsI3KOCTH pacTBOpoB BMC.
Vpasuenue llltaynuarepa.
OCcMOTHYECKOE TaBJIEHHE
pacTBOpOB OMOTIOINMMEPOB.
VYpasuenue ['amepa. UOC.
NOT u metonsl ee
onpeneneHus. MemOpaHHoe

3anuceiBaTh ~ MHIIEILTY.
Ornpenensrsb 3apsia
rpanyibl. PaccuuteiBaTh
nopor KOAryJIslHUH.
OnpenensTsb
KOaryJimpyrouiee
JIICUCTBHUE.
IIporuo3zuposars

3¢ PeKTUBHOCTH
KOaryJIMpyromniero
JNEUCTBUS  AJIEKTPOJIUTA
Ha 30J1b.

OnpenensTs 3apsiy
oenka o NOT.

28




paBHOBecHe JloHHaHA).

Posib OMOT€HHBIX 3JIEMEHTOB
A UX COCIWHEHUHM B JKHMBBIX
opraHu3max (pakropsl,
BBI3BIBAIOIINE JICHATYPALIUIO
U BbICAJTMBAaHHC OEJIKOB).
Du3nKo-XUMHYECKHE

METO/BbI aHaym3a B
MEIULHE (KTMHUYECKue
peakiuu 1o OOHApYKEHUIO
Oenka B OMOJIOTMYECKHX
JKUJKOCTSX).

17 | Xumnueckas O3HaKOMUTBCS ¢ | OcHoBHBIE HOHSTHS U | OU3NKO-XUMUYECKYIO ITpon3BoauTh  pacyeTsl
TEPMOJIMHAMMUKA. OCHOBHBIMH IIOHSTUAMM M | 3aKOHBI TEPMOJAVHAMUKHU. | CYLIHOCTh MPOIIECCOB, | (PU3UKO-XUMUUECKUX
[Tpumenenne 3aKOHA | 3aKOHAMM  TepMoxumuu. | Tepmoxumus. IIPOUCXOJAIIMX B  KMBOM | IIapaMeTPOB JUIS
I'ecca nmna pacuera | Hayuntbea paccuutbiBaTh | TepMoXxuMHuUecKue opraHusme Ha | peuieHus
TEIUIOBBIX 3¢ dexToB | 3 ekt XMMHUYECKOHN | ypaBHEeHHsA. 3akoH ['ecca. | MOJIEKYJISPHOM M KJIETOYHOM | CUTyallMOHHBIX  3ajad
XUMHYECKMX PpeaKlIMi. | peakuuu 1o craHgapTHeiM | CrienctBus U3 3akoHa l'ecca. | ypoBHSIX. (paccuMTHIBaTH
Kpurepun teriotaM oOpa3oBanus u | [lonsarue crangaptor | Teopetnueckue OCHOBBI | TEIUIOBBIE 3¢ ekt
CaMOIIPOU3BOJIBHOTO CropaHus BEIIECTB. | TEIUIOTHl ~ 00pa3oBaHUs U | OMOPHEPIeTHKH, XUMHUYECKUX  peaKuuil
IpoTeKaHusi mnpoueccoB | HayunTecs monap30BaThCs | CrOpaHus BemIeCTB. Pacyer | TepMOJMHAMHYECKUE o CTaHJAPTHBIM
B H30JMPOBAaHHBIX U | TEPMOAMHAMUUYECKUMU TEIJIOBBIX 3¢ PeKTOB | 3aKOHOMEPHOCTH U | 3HAYCHUSAM.

OTKPBITBIX ~ CHCTE€MaX. | IOTEHIMAIaMHU JUIA | XAMUYECKUX  peakuui 1o | ¢pakTophl, Biustomue Ha | PaccuutbiBaTh
XrMu4eckasi KUHETHKA. | ONPEIeIICHUs CTaHJAPTHBIM 3HAYeHUSIM | IPOTEKaHWE OMOXMMUYECKHUX | TEPMOJMHAMUYECKUNA
OcHOBHBIE CaMONPOU3BOJIBHOCTH TEmIOT  oOpa3oBaHus | | mporeccoB (3akon ['ecca u | moTeHmman  (3HEPrHIO
KMHETUYECKUE IIPOLIECCOB. CropaHus BEILECTB. cnencreus u3 Hero. [lonstue | I'n60ca), U3MEHEHUE
XapaKTEpUCTUKU O3HaKOMUTBCS ¢ | Pacuer TepMoaMHaMHYECKHX | CTAaHIAPTHOM TEIUIOTHI | CKOPOCTH PEAKLIUU  OT
peakiuii. OCOOEHHOCTH | OCHOBHBIMHU IMOHSTHUSMHU U | TOTEHIHAJIOB u ux | oOpa3oBaHUS M CrOpaHUs | Pa3NUYHBIX  (pakTOpOB
KHHETUKH CIIOXHBIX | 3aKOHAMH  XHMHYECKOW | MPUMEHEHUE JUIS  OIICHKH | BEIICCTB). BO3/ECHUCTBUS).
peakuui. KUHETUKHU: CKOPOCTb | BO3MOKHOCTH  NpoTekaHus | Kunernueckue Pemate cutyanuoHHble
Kunernyeckue TOMOTE€HHOHN U | CaMOIIPOU3BOJIBHBIX 3aKOHOMEPHOCTH W | 33]a4¥, ONHpasich Ha
CBOMCTBA U IPUMEHEHUE | TETEPOr€HHOM  peaKkluu, | IIPOLIECCOB. OcHoBHBIE | (DaKTOpBI,  BIMSIOIIME HA | TEOPETHUECKUE
KaTaJIu3aTOpPOB U | IOPAJOK U | IOHATHSA XUMHUYECKOU | MPOTEKAHNUs XUMHUYECKMX H | IOJIOXKCHHS,
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(epMeHTOB. MOJIEKYJISIPHOCTb KHHETUKH: CKOpPOCTh, | OMOXUMHUYECKUX HPOLIECCOB | MOAEIUPYIOLIHE
peakuuu, KOHCTAHTa | MOPSIIO0K peakuuu, | (OCHOBHBIE HOHATHUS | PU3UKO-XMMUYECKHE
CKOPOCTH  PEaKIUH U | MOJIEKYJSIPHOCTb, OCHOBHOW | XUMHUYECKOU KUHETUKHU. | IPOLIECCHI,

HIEPUOL IOCTYJIaT XMMHMUYECKOHN | 3aKOH JIEHCTBYIOUIMX MAacC | IPOTEKAIOIIHUE B JKUBBIX

MOJTyIPEBpAlIECHHUS. KUHETUKH, KOHCTaHTa | Juisl ckopocTeil. dakTopsl U | OpraHu3Max

Pazobpatb (bakTopsl, | CKOPOCTH, nepuos | Xapakrtep uX BiMsHMS Ha | [Ipormo3upoBatsb

BIUSIOUIME Ha CKOPOCTbH | MOJYIPEBPALICHUS). CKOPOCTb pEaKIIHi. HaIpaBJiEeHUE U

peakuuu Ilonsats npupony | M3yuenue BiusiHUA | OCHOBHBIE II0JIO’KEHUS | PE3YJIbTATHI ¢busuko-

SHEPrUM aKTUBAIUH. paznuuHbIX  (AKTOPOB  Ha | TEOPUH AKTHUBHBIX | XUMHUYECKUX IPOLECCOB,

CKOPOCTb PEaKIIHH. CTOJIKHOBEHUH AppeHuyca. | u XUMHYECKHUX

[TonsiTne SHEPIHH | IPEBPALLCHUN
aKTUBallMM U (aAKTOpHI, | OMOJOTUUECKU BaXKHBIX
BIIMSIONINE HA HEe). BEIIIECTB.

Hroro 51
18 | IIpome:kyTOUHAS Kontponsnsie  Bompocsl, | KonTponbsHbie BONIpOCHL, | MaTtepuan u3yueHHol | [IpousBoauts pacyers | 2
aTrecTanus MO | CUTYallMOHHbIE 3a/ladydl U | CUTyallUOHHBIE  33Ja4l U | JUCUUIUIMHBI « XUMUS» (U3UKO-XUMHUECKHUX
AUcHMIIMHEe «XuMusD» | co0eceloBaHME 1O UTOraM | codecenoBanue 1o HToraM | OU3NKO-XUMHUYECKYIO [apaMeTpoB JUIS

U3y4YEHHUsS  JUCLMIUIMHBI | U3YyUCHUS JUCLUIUIMHBI | CYLITHOCTh IPOLIECCOB, | pEIICHUS

«XHUMHD» «Xumus» IPOUCXOJAIIMX B KMBOM | CUTYallMOHHBIX 3a7a4
opraHusme Ha | Pemath cuTyanuoHHble
MOJIEKYJISIPHOM M KJIETOYHOM | 3a/ladyd, ONUpPasch Ha
YPOBHSIX. TEOPETUYECKHE
DU3NKO-XUMUYECKUE MIOJIO’KEHUS,
ACIEKTBI BOXHEHIINX | MOJENIHUPYIOIINE
OMOXMMHUYECKUX MPOIECCOB | PU3MKO-XMMUYECKHE
u Ppa3IUYHbIX BUJIOB | TIPOLIECCHI,
rOMeoCcTa3a B OpraHu3Me. IIPOTEKAOIUE B KUBBIX
Teopernueckue OCHOBBI | OpraHU3Max
OHMO3HEPreTHKH, ITpornosupoBatb
TEPMOJUHAMHYECKHE HaIpaBJieHUE U
3aKOHOMEPHOCTH U | pe3yJIbTaThl ¢duzuko-
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(dbakTophl, BIUAIONIME HA
MPOTEKaHNEe OMOXUMHUYECKUX
IIPOIIECCOB.

Kunernueckue
3aKOHOMEPHOCTH U

(bakTophl, BIUAIONINE HA
MIPOTEKAHUS XUMHUYCCKUX H
OMOXMMHYECKUX MPOIIECCOB.
CBolicTBa BOJBI M BOJHBIX
pPacTBOPOB HEAJIEKTPOIIUTOB,
anextpoautoB, BMC, I1AB
Y KOJIJIOUTHBIX PacTBOPOB.

Crnioco0sl BBIPAKEHUS
KOHIIGHTPAallUM BEILECTB B
pacTBopax, CIIOCOOBI

MPUTOTOBJIEHUSI  PacTBOPOB
3aJJaHHON KOHIIEHTPAIWH.

OcHOBHBIC THUIIBL
XUMHUYECKUX paBHOBECHI1
(mpoTeonuTUYECKHE,
TeTEePOreHHBIE,
JIUTaHJ000MEHHEIE,
OKHCJIUTENHHO-
BOCCTaHOBHUTEJIbHBIC) B
nporeccax
JKH3HEACATCILHOCTH.
MexaHu3MEI IEUCTBUA
OydepHbIX CUCTEM

OpraHu3Ma, X B3aHMOCBSI3b
A pOJib B NOAAECPNKAHUU
KHACJIOTHO-OCHOBHOTO
COCTOSAHUA OpraHu3Ma.
DJIeKTPONUTHBIN Oayranc

XUMHYECKHUX IPOLIECCOB,
u XUMHUYECKHUX
MPEBPAILICHUI
OMOJIOTMYECKH BaXKHBIX
BEIIIECTB.

ITonp30BaThCs
HomeHnkiarypoit IUPAC.
,IIOJIb30BAThCS
CIIPaBOYHBIMU
Marepuaiamu.

31




opraHmsma YeJI0BeKa,
KOJUINTaTHBHBIE  CBOMCTBa
pPacTBOpOB.
DU3NKO-XUMUYECKHE
OCHOBBI TIOBEPXHOCTHBIX
SBJICHUN U (PAKTOPBI,
BITMSIIOIINE Ha CBOOOIHYIO
MOBEPXHOCTHYIO SHEPIHIO,
0COOEHHOCTH aJIcCOpOIMH Ha
Pa3IUYHBIX TPaHUIAX
pasnena ¢as.

OcobenHoctu pU3MKO-
XUMHU JTUCTIEPCHBIX CUCTEM
U pacTBOPOB OMOMOIMMEPOB.
3aKOHOMEPHOCTH
npoTeKaHus PU3NKo-
XUMHYECKHX TPOIIECCOB B
KHUBBIX CUCTEMAaX C TOUKH
3peHHS X KOHKYPEHIIHH,
BO3HHKAIOILEH B pe3ybTare
COBMEIICHHUS TIPOIIECCOB
pa3HBIX THUIOB

Pone GMOTEHHBIX AIIEMEHTOB
U UX COCIMHEHMH B >KHUBBIX
OpraHu3Max,
DU3NKO-XUMUYECKHE
METOJIBI aHanm3a B
MEIUIIIHE
(9TIEKTPOXUMHUYECKUH,
Xpomarorpaduyeckuii).

Htoro

53
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4.4. CamocTosiTesibHAs padoTa 00y4aromuxcst

Tema CamocrositenpHas pabora
®dopma enu u 3anaumn Metonnueckoe u | Yacel
(JI3-naboparopuble  3aHATHS, MaTepuaibHO-
TK-rekymui kontpons, IIK- TEXHUYECKOE
IIPOMEKYTOUHBI ~ KOHTPOJIb, obecrnieueHue
C3-cutyanoHHbI€ 33/1a4M)
CaoiicTBa pacTBOpOB [ToaroroBka k JI3, noaroroBka | Pacmmuputs TEOPETUYECKUX 3HaHUI u | Ol, 11 -2 9
TK, pelienue TUIIOBBIX | IPAKTUYECKUX YMEHUM 110 TEME
curyaliMoHHbIX 3amad  (C3), | 3akpenuTh 3HAHUS O CBOWCTBaX PacTBOPOB JJIS
MOArOTOBKA K JIaOOpaTOpHBIM | (hopMHpOBaHUS €CTECTBEHHOHAYYHOT'0
pabotam, noaroroska k [TK MBIIUICHUS;  3aKpenuTh  YMEHHS  pacyera
00beMOB M  KOHIIEHTpAalMil BEIIeCTB  JUIs
IIPUTOTOBJIEHUSI ~ PacTBOPOB,  pacyeToB  Ha
OCHOBAaHUHU KOJUIUTAaTHBHBIX CBOMICTB, a TaKxke
aKTUBHOCTH,  Kod((duimeHTta  aKTUBHOCTH,
MOHHOM CHJIBI pacTBOpOB CHJIBHBIX
3JIEKTPOJIMTOB; MOBTOPUTH MPABWIAMH TEXHUKH
0e30MmacHOCTH W pabOTBl ¢ XUMHYECCKHUMH
peakTHBaMU U NOCYJION.
[Ipotonutnueckne [TogroroBka k JI3, moaroroska | Pacmmputs TEOPETUUYECKUX 3HAHUI u | O1, A1 -2 4

PAaBHOBCCHUSA U ITPOLICCCHI

TK, peleHue THUIOBBIX
cuTyaunoHHbix 3amad (C3),
MOJITOTOBKA JIOKJIaJ10B,

MOJArOTOBKA K JIaOOpaTOpHBIM
pabotam, moarotoBka k 1K

MPAKTUYECKUX YMEHUN TIO TEME.

3aKkpenuTh 3HAHUS O MEXaHU3Max JCHCTBUS
Oy(hepHBIX CUCTEM OpraHM3Ma, UX B3aUMOCBS3H
U pOJIM B TIOJICP)KAHUE KHUCIOTHO-OCHOBHOTO
roMeocTas3a, 3aKpenuTh YMeHus pacueta pH
KHCJIOT, OCHOBaHUN U Oy(depHBIX cHCTEM, a
TaKk)Ke JIUArHOCTHPOBAHHS KHCIOTHO-OCHOBHOE
COCTOSHUE OpraHu3Ma; HAay4YUTbCs pPadOTaTh C
TUTEpaTypol Mpu HamucaHuu pedeparos, a
TaKKe CTPOUTH BBICTYIUICHUS (JOKIAabl) IO
HAITMCaHHBIM pedeparam; TIOBTOPHTH
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MpaBUJIaMU TEXHUKH 0€30MacHOCTH U palbOTHI C
XMMUYECKHMHU PEaKTUBAMH U TIOCYION.

KommiekcHble coequHeHus!.
Kommiiekconomerpus

IloxgroroBka k JI3, moaroTroBka

TK, pelienue TUIIOBBIX
cutyanmoHHblx  3amad  (C3),
MOJITOTOBKA JIOKJIaJI0B,

HOJITOTOBKA K J1a00paTOpHBIM
paboram, noaroroBka k I1K

Pacumputs TEOPETUYECKUX 3HAHUI u
MPAKTUYECKUX YMEHUN 10 TEME.

3aKkpenuTh 3HAHHUS O CBOMCTBAX KOMILJIEKCHBIX
COCAMHEHHM, 3aKOHOMEPHOCTAX MPOTEKAHUS
(GU3UKO-XMMHYECKUX TIPOIECCOB B  JKUBBIX
CUCTEMAaxX C TOYKM 3pPEHUS HX KOHKYPECHIIUH,
PO OMOTEHHBIX 3JIEMEHTOB U UX COCTMHEHUI B
JKUBBIX  CHUCTEMaxX; 3aKpenuThb YMEHHUS B
COCTaBJICHUH Ha3BaHUU KOMILJIEKCHBIX
COCIMHEHMI U IIPOrHO3UPOBAHUH YCTOMYHUBOCTH
KOMIUIEKCHBIX ~ COCUHEHUH HAa OCHOBAaHUH
KOHCTaHTbl YCTOMYHMBOCTU WJIM HECTOMKOCTH;
HAay4yuThCS paboTaTh C JHUTEpaTypod MpHu
HamucaHuu pedeparoB, a TakKe CTPOUTH
BBICTYIUICHHSI  (JIOKJIaAbl) IO  HANHCAHHBIM
pedeparaM; TIOBTOPHUTH TPaBHJIAMU TEXHHUKHU
0e30macHOCTH H  paboThl € XUMHUYECKUMHU
peaKkTHUBaMU U TOCYJIOM..

PaBHOBecHEBIE QJICKTPOJHBIC
IIOTCHI M AJIbI

IloaroroBka k JI3, moaroTroBka
TK, pelienue TUIIOBBIX
cutyanmmoHHblx  3amad  (C3),
HOJIFOTOBKAa K J1IaDOPaTOpHBIM
pabortam, moaroToska k [1K

PacimvpuTs ~ TCOpPETHUYECKHMX  3HAHHUM u
MIPaKTUYECKUX YMEHUH 110 TEME.

3aKpenuTh 3HAHWS O MOTCHIIMOMETPHYECKOM
MeTtoaA€c W C€ro IMNpHUMCHCHUHW B MCIAUIUHC,
3aKpeNuTh YMEHHS pacuera 3JIEKTPOJHOrO
MOTEHIINAaNA, 2J1C u COCTaBJICHUS

raabBaHNMYCCKHUX ueneﬁ; MMOBTOPHUTH IIpaBUJIAMU

TEXHUKH  OC30MacHOCTH W paboTBl ¢
XUMHYECKMMH  PEAaKTHBaMH, IOCYIOH U
pruOopamMHu.
IToBepxHocTHBIE sBineHus u | [Tonroroska k JI3, mogroroska | PacmpuTe  TEOpeTHMUYECKMX  3HAHUH U
aacopOuus Ha noxasmxkHOH | TK, pelienue TUIOBBIX | IPAKTUYECKUX YMEHHUH IO TEME.
HEeMOABIKHOM | cutyarMoHHbIX  3amad  (C3), | 3akpenuTh 3HaHUS O  (PU3MKO-XMMHUYECKOH
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MOBEPXHOCTAX
Xpomarorpadusi.

pasznerna.

IIOITOTOBKA JIOKJIAJIOB,
MOJITOTOBKA K J1a00paTOpHBIM
pabortam, nmoaroroska k I1K

OCHOBE ITOBEPXHOCTHBIX SIBJICHUH M (akTopax,
BIMSIOIMX Ha CBOOOJHYIO MOBEPXHOCTHYIO
DHEPrul0 U  OCOOEHHOCTH ajcopOIuM Ha
pa3NMYHBIX PaHULAX pa3zenoB (a3; 3aKpenuTh
yMEHHE IPOrHO3UPOBATh BIIMSHUE BEIIECTB Ha
BEJIMYMHY IOBEPXHOCTHOT'O HaTSDKEHUS,
ancopOLMI0,  MOBEPXHOCTHYI0  AKTHBHOCTb;
3aKpenuTh 3HAHUA O XpoMaTorpaduyeckom
METOJI€ aHajiM3a U €ero MpPUMEHEHUH B
MEIMLMHE; HAYYUThCS paboTaTh C JIUTepaTypoi
Ipy HamucaHuu pedepaTroB, a TaKKE CTPOUTh
BBICTYIUICHUS.  (JOKJIaAbl) 10  HalUCAaHHBIM
pedeparaM; NOBTOPUTH NPaBUJIAMU TEXHUKHU
0e3omacHOCTM M pPabOThl C XUMHYECKUMH
peaKkTHBaMU U IOCYJI0H.

JlucniepcHbIE CUCTEMBI.

IloaroroBka x JI3, moaroroBka
TK, pelieHne TUTOBBIX
cuTyaunoHHblx 3azau  (C3),
MOJArOTOBKA K JIaOOpaTOpHBIM
pabotam, noaroroska k I1K

Pacmmputs TEOPETUYECKUX 3HAHUMN u
IIPAKTUYECKUX YMEHHH 10 TEME.

3akpenuTh  3HaHWUSA O  KJIAccH]UKaluwy,
MOJlyYeHUH,  OYUCTKHU U OCOOEHHOCTSX
(GU3XUMUUU  TUCTIEPCHBIX CHUCTEM; 3aKpElUTh
yMEHHE 3alMChiBaTh MHIIEIULY, OIpEaesaTh
3apsn rpaHy, paccuuThIBaTh OpOT
KOAryJIsiluM,  ONpPEeNeNsiTh  KOoaryJupyrolee
JeficTBUe W TPOTHO3MPOBATH 3(P(HEKTUBHOCTH
KOAaryJHpyIoIIero JAEeWCTBUSA D3JEKTPOJIUTa Ha
30/1b;  IHOBTOPUTH  NPaBWJIAaMU  TEXHHUKHU
0e30macHOCTH HW  paboThl € XUMHUYECKUMHU
peaKkTUBaMU U IIOCY IOM.

o1, J11-2

CsoiicTBa pactBopoB BMC.

IToaroroeka k JI3, moaroroska

TK, pelienue TUIIOBBIX
cutyaunoHueix 3amad  (C3),
IIOTOTOBKA IOKJIaZ0B,

IIOATOTOBKA K J'Ia60paTOpHBIM

Pacompute  TEOpeTHMYECKMX ~— 3HAHUM U
MPAKTUYECKUX YMEHUH IO TEME.

3aKkpenuTh 3HaHUA O OCOOCHHOCTAX (U3XUMUHU
pacTBOpPOB OHOIMOIMMEPOB, 3aKPENUTh YMEHHUE

omnpenenath 3apsn 6enka mo MOT, HayuyuThes

o1, A1 -2
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pabortam, moaroroska k 1K

paboTaTh ¢ JUTEpaTypoll IpU HANUCAHUU
pedepaToB, a TaKXKe CTPOUTH BBICTYIUICHUS
(Toxnazmpl) MO HamMCaHHBIM  pedeparam;
MOBTOPUTH MPABUIIAMU TEXHUKH 0€30IaCHOCTU U
paboThl € XUMHYECKUMU pEaKkTUBAaMU U
MOCYJ0M.

Xumuueckas
TEPMOIMHAMUKA

[ToarotoBka k JI3, pemenue
TUTIOBBIX CUTYAI[MOHHBIX 33124
(C3), moaroroska k I1K

Pacmmputs TEOPETUUYECKUX 3HaAHUU u
IIPAKTUYECKUX YMEHUH 110 TEME.

3aKkpenuTh 3HAHUS 0 TEOPETUYECKUM OCHOBAM
OMOPHEPTeTHKH; 3aKpEenuTh yMEHUe
paccUuTHIBaTh TEIJIOBbIE A((HEKTHl XUMHUYECKUX
peakuuii Mo  CTaHJApPTHBIM  3HAYCHMUSIM;
paccUMTHIBATh TEPMOJUHAMUYECKHUM MOTEHIIMAT
(oHepruto ['m60ca) u MPUMEHSTH €T0 JIJIS OLICHKH
BO3MOXXHOCTH TPOTEKAaHUS CaMOIMPOU3BOIBHBIX
MIPOIIECCOB, B YACTHOCTH, B )KUBOM OpraHU3ME.

o1, J1-2

1,5

Xumudueckass KHHETHKA

ITonroroBka k JI3, pemieHue
TUTIOBBIX CUTYaIlMOHHBIX 337124
(C3), moaroroska k I1K

Pacmmputs TEOPETHUYECKUX 3HaHUU u
MIPAaKTUYECKUX YMEHUH 110 TEME.

Pasnmuyare NOHATHE CKOPOCTHM TOMOIE€HHOW M
TeTePOreHHOW  peakuud U (QaKTOpbl  UX
OIIPEIEIAIOIIHNE; 3aKpEIUTh yMeHUe
pacCUUThIBATh H3MEHEHUE CKOPOCTH PpPEAKLUU
[P U3MEHEHUU TEMIIEPATypbl U KOHLEHTPALUU
pearupyromnx BEeueCTB.

o1, J11-2

1,5

Hroro

36

*QO — ocHOBHas JuTepaTypa, [l — gononHuTenbHas aureparypa (cM. . 7 JaHHOUM paboyeil mporpaMmsl)
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4.5. Marpuua CcooTHeceHHsI Tem/pa3iejioB Yy4eOHOW JUCHMIUIMHBI W
¢popmupyembix B HuXx OK u OIIK

TeMbl
JTACIIUILUIAHEI

KomuuecTBo

qaCoB

Kommerenmu

OK1

OKS

OIIK1 OIIK7 |OIIK9

()

OoOrtee
KOMIIETEHIIUNA

YyeHne o pacTBopax.
OcHoBHBIE THIIBI
XUMHUYECKUX
paBHOBECHI1 151
IIPOLIECCOB B
YKU3HENIEATEIbHOCTH

a1
(o]

o1| KOJIMYECTBO

Du3nKo-XuUMHA
MMOBEPXHOCTHBIX
SIBJICHUM B
(bYHKIIMOHUPOBAHUH
JKHUBBIX CHCTEM

PU3UKO-XUMUS
JIUCTIEPCHBIX CUCTEM B
(YHKIIMOHUPOBAHUHT
KUBBIX CUCTEM

14

CBolicTBa pacTBOPOB
BMC

13

D1eMeHTBI
XUMHUYECKOMN
TEPMOANHAMUKHI 51
KAHETUKHU

IIpomexyTounas
aTTecTarus (3a4er)

6

Hroro

108

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
JUCITUTUTIHBI
oOpa3zoBaTeIbHbIE TEXHOJIOTHU:

B xome wm3ydeHus

«XUMUD

HUCIIOJIB3YHOTCA  CIICAYIOIINUC

1. TexHoJiorum noaaepkuBaIIero o0yyeHus (TpagulMOHHOE 00y4eHHe):
Axmuenvie popmvl 06yueHUsL:
— OOBSICHUTEIBHO — WJUTFOCTPATUBHBIM MeTO1 (JIEKLIMSI — BU3yaJIU3altsl);
— IpyHIoOBOM MeTo (rPpyIIIOBOE PELIEHUE 3a/1ay);
Humepaxmuenvie ghopmuvl 06yuenus:
— paboTa B MaJIbIX TpyIax (BHITOJHEHHE JIA0OPATOPHBIX padoT).
2. TexHOJIOTUM pa3BUBaIOLIEro 00y4eHus (MHHOBAIIMOHHOE 00yUYeHHe).




AxmusHvie hopmvl 00yueHUsL:

— KOHTEKCTHOE 00YUYeHHE (pellICeHHE CUTYAllMOHHBIX 33]1a4);

— KPUTUYECKOE MBIIUIEHUE - «IIM(GPOBOM TUKTAHT» (BBIIOJHEHUE TECTOBBIX
3aJIaHui);

HUnmepaxmuenvle ghopmul 0Oyuenus:

— KPUTHUYECKOE MBIIUICHHE - «MO3TOBOM ITYpM» (METOJHMKA «BOIPOC —
OTBETY);

— nuddepeHnnpoBanHoe 00ydeHue (yuyacThe B OJIUMITHAIAX ).

6. OLEHOYHBIE CPEIACTBA A TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEKYTOUHOM ATTECTAIIMU IO UTOT'AM
OCBOEHUA JANCIUIIJIMHBI n YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSATEJIBHOMN PABOTHI CTYJIEHTOB

OK-1 Cnocobrocmob k abcmpakmHOMy MblULLEHUIO, AHAAU3Y, CUHIESY

OK-8 T'omoenocmv Kk pabome @ Koulekmuee, MOAEPAHMHO BOCHPUHUMAMb COYUAIbHBLE,
IMHUYeCcKUe, KOHPeCCUOHATbHbIE U KYIbIMYPHbIe PA3TUYUS

OIIK-1 I'omosHocms pewiams cmanoapmusle 3a0a4u NPOYecCUOHATbHOU OesimeNbHOCMU C
UCNONB308AHUEM UHDOPMAYUOHHBIX, OUOIUOCPAPUYECKUX PeCcYpPCO8, MeOUKO-O0UoI02uecKol
MEPMUHONI02UY,  UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX — MEXHOAOSULL U  YYEemOM OCHOBHBIX
mpebo6anuti UHGOPMAYUOHHOU OE30NACHOCTU

OIIK-7 I'omosHocmb K UCNONBb308AHUI) OCHOBHBIX (DUBUKO-XUMUYECKUX, MAMeMamuieckux u
UHBIX eCeCMBeHHOHAYYHBIX NOHAMUL U MemOo008 NPU peuleHul npophecCcUOHAIbHbIX 3A0ay
OIIK-9 CnocobHocms Kk oyeHke Qu3uoio2uyeckux cOCMosAHUL U NAMOI0SUYECKUX NPOUECCO8 8
opeanuzme uenoeexa 0Jisi peueHusi nPOPecCUOHAIbHBIX 3a0aY

IIpuMepbl TEM A0KJIAT0B

1. Mexanusm tokcudeckoro aevicteusi CO, NO, HUTpaTOB, HUTPUTOB, 030HA,
[IUAHUJIOB HAa OPTaHU3M.
BbuokomIekchl 1 KOMILIIEKCOOOpa30BaHKE B OpraHU3Me.
bydepubie cucrembl kpoBu (ruapokapOoHaTHas, ruapodocdarHas,
OenkoBasi, reMOTIIOOMHOBAS).
3HaveHUE aCOPOIMOHHBIX IIPOIIECCOB B KU3HEACATCILHOCTH.
AICOPOIIMOHHBIC MPOIIECCHI ITPH KOPPEKIIMH TATOJOTHISCKUX COCTOSHUM.
DIEKTPOXUMHUSI - OCHOBA JIEKTPOIUATHOCTUKHU B MEJTULIUHE.
[Ipumenenue xpomarorpaduueckoro MeTo/ia pa3/ieJieHUs BEIIECTB B
MEIULMHCKAX MCCIICIOBAHUSIX

8. KpuokxoHcepBaius 1 BUTpuDUKAIKS OMOJIOrMIECKUX 0OHEKTOB.

9. Hcnonp3oBaHWE aHTHIOTOB B MEAUITMHCKOM MPAKTUKE.

10. XpomaTorpaduieckue METOJIbI pa3/ejeHUs U aHAJIN3a BEIECTB.

11. KoyutonaHag 3amura.
OK-1 Cnocobrocmob k abcmpakmHOMy MblULIEHUIO, AHAU3Y, CUHMESY
OK — 8 lomosrnocmsv K pa6ome 6 KoJulekmuee, noJlepaHmHO S60CNPUHUMANIb COYUdIbHblE,
OMmHuvecKue, KOH(ﬁeC'CMOHCUZbele U KyibmypHbvie pasiudus
OHK'7 [ omosenocmsb K UCNOIBL30BAHUIO OCHOBHBIX ¢M3MKO‘XMMMU60KMX, mamemamudecCcKux u
UHBIX eCMEeCMBEHHOHAYYHbIX NOHAMUI U MEMOO08 npu peuieHuu npod)eccuOHaJleblx 3a0ay

OIIK-9 CnocobHocms Kk oyeHke Qu3uoio2uyeckux cOCMOAHUU U NAmMoI02UYecKUx npoyeccos 8
opeanuzme uenoeexa 0isi peueHusi npoGecCUOHaNIbHBIX 3a0aY

w N

N o ok
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BrimonHeHue 11abopatopHbIX (IKCIIEPUMEHTABHBIX) paboT, oOpaboTka u
aHaIM3 TIOJYYCHHBIX JaHHBIX. DOpMyJIMpOBaHHWE BBHIBOJIOB Ha OCHOBaHHHU
NOJTYYCHHBIX PE3yJIbTATOB.

IIpuMepbI OLIEHOYHBIX CPEACTB ISl TEKYIIEH aTTecTAlNu
U peajiuzyeMble KOMIIETEHIINH

OIIK — 1 ToroBHOCTH pemiaTh CTaHIAPTHBIE 3a7aud MPOPECCHOHATBHOU EATEIBHOCTH C
UCIIOJIb30BaHUEM HH(OPMALMOHHBIX, OuOIHMOrpadUyecKux pecypcoB, MeEAUKO-OHMOJIOTHYEeCKON
TEPMHUHOJIOTHH, HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~TEXHOJOTUH M Y4Y4EeTOM OCHOBHBIX
TpeboBaHuil HHGOPMAITMOHHON O€30MaCHOCTH

OIIK — 7 T'OTOBHOCTh K HUCHOJb30BAHUIO OCHOBHBIX (DHM3MKO-XMMHYECKHX, MATEeMAaTUYECKUX U
HHBIX €CTECTBCHHOHAYYHBIX IMOHSATUH M METOJIOB IIPH PEIICHUN IPO(ECCHOHATBHBIX 3a71a4

OIIK 9 CnocoOHOCTh K OIEHKE (PU3MOJOTHUECKUX COCTOSHHUI M MATOJIOTHYECKHX MPOIECCOB B
OpraHu3Me YeJIOBeKa JUIs penieHus MPo(ecCHOHAIBHBIX 3a1a9

Jist Texyei 0 TeMe

arrecraruu Nel «KoHuenTpanus pactsopoB. KoiuturaruBHbie CBOMCTBA pACTBOPOB»
KoHTpoJibHbIE

BOINPOCHI Bapuant Nel

1. Bpauy cpouno motpeboBamock 250 mn 2% pacTBopa xiopuia
KaJblUsl, HO HUMEJCSA TOJbKO 5 H. pacTBOp. COTpyIHHUK chesal
HEOOXOJIMMbIE pacyeTbl U NpUroTOBUI pacTBop. [loBTOpuTe ero
pacueTsl.

2. Paccunrate ocMoTmueckoe maBiienne 20% BOJHOTO pacTBOpa
roko3bl  (p=1,08r/mi1), mnpuMeHseMoro il BHYTPUBEHHOTO
BBEJICHUS TpH oOTeke Jerkoro. Kakum Oyaer 3TOT pacTBOp MO
otHomeHuto K kpoBu? (R = 8,31 J[x/mons*K).

3. PaccumraiiTe MOTBHYIO OO U MOJISIpHYIO KoHIeHTpamuu ZnCl, B
pacTBOpe,  TNPUMEHSEMOr0 B  KAauecTBE  BSOKYIIETO |
aHTUCENTHYECKOro cpenctBa, coaepxkamiero 10 v ZnCl, B 500 T
pactBopa (tuiotHocTh 1,02 v/mi).

4. PacTBOpPMMOCTh Ta30B B JKUIAKOCTH. 3akoH [enpu. Kecconnas
00J1€3Hb.

OIIK — 1 ToToBHOCTH pemaTh CTaHAAPTHBIE 3aaydl TPOPECCHOHATBHON JEATEIBHOCTH C
UCITOJIb30BaHUEM HH()OPMAIMOHHBIX, OUOIMOrpadMuecKux pecypcoB, MeEIUKO-OHMOIOrHYECKON
TEPMUHOJIOTHH, HWH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJIOTUH M yYeTOM OCHOBHBIX
TpeboBaHUi HHGOPMAITMOHHON O€30MTaCHOCTH

OIIK — 7 T'OTOBHOCTH K HCIIOJIb30BAaHHIO OCHOBHBIX (PU3MKO-XMMHUYECKHX, MAaTEMAaTUYECKUX H
UHBIX €CTECTBEHHOHAYUYHBIX MOHATUH U METOJIOB IIPU PELICHUU NPOo(ecCHOHANbHBIX 3a1a4

OIIK 9 CrnocoGHOCTh K OlIeHKE (DU3MOIOTUYECKUX COCTOSHHM M TMATOJOTMYECKHX MPOIECCOB B
OpraHu3Me YeloBeKa /sl pelieHus Npo(ecCHOHANIBHBIX 3a/1a4

Jlist Teky et o Teme «PactBopsl anekTponauToB. bydepusie pactBopsl. KOC.
arrecrannu Ne2 KoMrutekcHbIE COeTMHEHUS

KoHTpoJbLHBIE

BONPOCHI Bapuant Nel

1. Tlpu oOTpaBieHUH COJSIMH TSDKENBIX METAUIOB HUCHOJB3YIOT
tHocyIbbar Hatpus. Kakoii u3 noroB — Hg?" mim Ag+ - B epByIo
odepeb OyIeT BBIBOLUTBCS U3 opranusma, ecin Ko (Hg(S,05)2)*
=3,6:10%, Kyeer(AG(S:03)2)* = 2,5:10™2 [Touemy?

2. Paccuuraiite pH 6ydepHoro pactBopa, coctosimero u3 5 miu 0,01M
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pactBopa tuapodocdara Hatpus u 10 mun 0,5M pactBOpa
auruapodocdara varpus, ecinu pK (H,PO4) = 6,86.

3. Teopus Jle6ast- X roKKels. AKTHBHOCTb. Koadpdunuent
aKTUBHOCTH. Y paBHeHue JleOas-XoKKes.

4. BboibHOMY BO BpeMsl OIepaluy MPOBOAUTCS HCKYCCTBEHHAs
BEHTUJISIIIUSL JIETKMX C MOMOINBI0 anmapara. [lpu ompeneneHuu y
Hero noka3zareneit KOC ycranosneno: B(kposu) = 0,04; pH = 7,26;
pCO2 = 67,5 mm pr. cr.; BE = -5 mMmonw/n. HazoBute Bun
Hapyumenust KOC.

5. PaccunraTh MOHHYIO CHITy PACTBOPA, YUUTHIBAS €T0 COCTAB:

Hatpus xiaopua — 0,09 M;
kanbrus ximopua — 0,01 1.,
HaTpusi rugpokapoonar — 0,05 M.

OIIK — 1 ToroBHOCTH pemiaTh CTaHIAPTHBIE 3aJaud NPOPECCUOHATIBHOW NEATEIbHOCTH C
UCIMOJIb30BaHUEM HH(OPMAIMOHHBIX, OHOIMOrpadMuecKux pecypcoB, MEIUKO-OMOIOrMYecKon
TEPMHUHOJIOTHH, HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTMH M Y4YETOM OCHOBHBIX
TpeboBaHuil HHGOPMAITMOHHON O€30ITaCHOCTH

OIIK — 7 T'OTOBHOCTh K HCIIOJIb30BAaHHIO OCHOBHBIX (PM3MKO-XMMHUYECKHX, MAaTEMAaTUYECKUX HU
UHBIX €CTECTBEHHOHAYUYHBIX MOHATUH U METOJIOB IIPU PELICHNHU NPO(eCcCHOHANBHBIX 3a1a4

OIIK 9 CnocoGHOCTh K OLIEHKE (PU3MOJIOTUYECKUX COCTOSHHM M MATOJOTMYECKUX MPOIECCOB B
OpraHu3Me YelnoBeKa /sl pelieHus Npo(ecCHOHANIBHBIX 3a/1a4

Jnst Texymen 1o TeMe « PaBHOBECHBIE AJIEKTPOIHBIE POLIECCHI»
arrectauuu Ne3

KoHTpo/1bHbBIE Bapuant Nel

BONPOCHI 1. Onpenenure pH kpoBu, ecnmu DJIC uemnwm, cocrosiied u3

BOJIOPOJTHOTO U HOPMAJILHOTO BOJOPOJHOTO JJICKTPOJIOB paBHA
0,412B npu TeMnepatype 20°C. KakoBo cocrosiane KOC.

2. CormacHo Bcemupnon OpraHu3aluu 31paBOOXPAHEHUS
KHCJIOTHOCTh IMTHEBOM BOIBI HOJDKHA COCTAaBIATHL 6,5 - 8,5.
Omnpenenure pH mnpoOwsr gokaeBoit Boabl, ecimu JJC menw,
COCTOSIIEH U3 XJIOPCEPEOPSTHOTO (onc. = 0,241 B) u CTEKIIHHOTO
snekTponoB pasHa 0,548 B mpu temmeparype 20°C. Uem Mosxer
ObITH OOycioBieHa BennunHa pH? Mo)kHO I €€ HUCMOIB30BaTh B
KayecTBE MUTHEBOM BOJIbI? OTBET MOSICHUTE.

3. ®akTophl, BIMAOINIMEC HA BEIUYHUHY DJICKTPOJHOTO MOTCHIIHAIIA.
CraHJapTHBIN 3JEKTPOIHBIN NOTEHIIHAIL.

OK-1 Crioco6HOCTh K a0CTPpaKTHOMY MBIIIICHHUIO, aHAJIU3Y, CHHTE3Y

OIIK — 1 ToroBHOCTH pemiaTh CTaHJAPTHBIE 3aJaud NPOPECCHOHATIBHOW JIE€ATENbHOCTH C
UCIIONIb30BaHNEM HHGOPMALMOHHBIX, OuONHOrpaduyecKux pecypcoB, MEAUKO-OMOIOTHYECKON
TEPMHUHOJIOTHH, HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTMH M YYETOM OCHOBHBIX
TpeboBaHUi HHGOPMAITMOHHON O€30MTaCHOCTH

OIIK — 7 T'OTOBHOCTH K HCIIOJIb30BAaHHIO OCHOBHBIX (PH3MKO-XMMHUYECKHX, MAaTEMATUYECKUX U
MHBIX €CTECTBEHHOHAYYHBIX MOHSATUN M METOJIOB IIPH pPellieHnU NpoheCcCHOHATBHBIX 3a7a4

st Texymieit 1o TeMme «lI0BEepXHOCTHBIE SIBICHUS
arrectanuu Ned
TecToBBIE Bapuant Nel
BOIIPOCHI Bbi0epuTe oiviH NIpPaBUJIbHBINA O0TBET
1. Tepaneptuueckas 3¢ (HEeKTUBHOCTH JIEKapCTBEHHBIX BCIIECTB
MOBBIIIACTCSI C yBEIMYEHUEM IUIOHIAAM HMX MoBepxHocTH. Kak
M3MEHSETCS MJI0IAIb TOBEPXHOCTU TBEPAOTO TeJla MPU U3MEIbYCHUU:
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1. Ymensmmaercs.
2. He n3mensercs.
3. Bospacraer.
4. D10 3aBUCHUT OT (hOPMBI TOBEPXHOCTH.
2. YKaXHTE DJHEPreTHUYECKYIO0 CIWHUIy W3MEPEHUS TOBEPXHOCTHOTO
HATSOKEHUS
1. I[)K/Mz.
2. (Jlx-M)/M%
3. Hm.
4. H/m.
3. Ilpu yBenuyeHHH TeMIEpaTyphbl 3HAUCHUE TOBEPXHOCTHOTO HATSKEHUS:
1. Ymensmmaercs.
2. YBeauuuBaeTcs.
3. He usmensercs.
4. CHayana BO3pacTaeT, IOTOM HE U3MEHSAETCS.
4. BpiOepute BepHOE YTBEPKICHHE:
1. Yem Oomplie SHEPrus MEXKMOJIEKYJISIPHOTO B3aUMOJCUCTBHUS, TEM
MEHBIIIC BEIMYNHA TTOBEPXHOCTHOTO HATSKEHUSI.
2. YeM MeHblIE 3PHEPrus MEKMOJEKYISIPHOTO B3aUMOJEHCTBUS, TEM
MEHBIIIC BEIMYNHA TTOBEPXHOCTHOTO HATSKEHUSI.
3. BenuunHa NOBEPXHOCTHOTO HATSDKEHHUS HE 3aBUCUT OT JHEPrUu
MEKMOJIEKYJISIPHOTO BO3/IEUCTBUS.
4. Het BepHOT0 yTBEPKACHHUS.
5. IIAB —»10 BeuiecTBa, KOTOpHIE:
1. TloBbImIaOT aKTUBHOCTH MOHOB Ha MOBEPXHOCTH paszfena (as.
2. VYBEIMYUBAIOT IOBEPXHOCTHOE HATSKCHHUE PACTBOPUTEIIS.
3. He u3MeHsI0T MOBEpXHOCTHOE HATSKEHHE PACTBOPUTEIIS.
4. VYMeHbIIAIOT MOBEPXHOCTHOE HATSHKCHUE PACTBOPUTEIIS.
6. IIVMB — »T0 BemiecTBa, y KOTOPBIX MOBEPXHOCTHASI aKTUBHOCTH:
1.<0.
2.>0.
3. =0.
4, =1.
Kaxkue BemecTBa moHMKAIOT MOBEPXHOCTHOE HATSHKEHNE KPOBU?
1. DNeKTpOIUTHI.
2. benkwu.
3. 'moko3a.
4. ®ocdartsr.
8. Kakoe w3 BemectB o00nagaer  HauOONBINEH  MOBEPXHOCTHOM
aKTUBHOCTBIO?
1. C,Hs50H.
2. NaCl.
3. C17H33COOH.
4. C10H»,OH.
[Tornomienue BemecTBa Bceit Maccoi ajcopOeHTa Ha3bIBACTCS:
1. AncopOumeii.
2. AbcopOrueii.
3. Anaresueii.
4. Kore3ueii.
10. [TAB ymeHbBmAIOT CBOOOIHYIO TOBEPXHOCTHYIO 3Hepruto ['mObca Ha
TpaHuIle pa3ziena ras — >KUAKOCTh, TOTOMY UTO:
1. Konuenrtpamus w#ux B 00beMe IKHAKOCTH OOJbIIE, YEM B

~

©
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IMOBEPXHOCTHOM CJIOC.
2. KOHI_IeHTpaLII/IH HUX B MOBEPXHOCTHOM CJIOC 60.]1]3]_]_[6, yeM B 00beMe

pactBopa.
3. YBenMuMBAIOT MOBEPXHOCTHOE HATSKCHUE.

4. HaxkannuBaroTcsi B 00beMe KUKOCTH.
11. Yem Oonplie 3aps U MEHbBIIE PaJAUyC COJIHBATUPOBAHHOTO MOHA, TEM
€ro ajacopOIMOHHAsI CTIOCOOHOCTH:

1. bonbite.
2. Menbiie.

3. OnuHakoBa.
4. Het B3auMOCBSI3U MEK/y IaHHBIMU TTapaMeTpamu.

12. Ancop6uus ra3oB Ha TBEPAOM aJCOPOEHTE BO3PACTET C:
1. YBenuueHueM TemnepaTyphl.
2. YMEHBUICHUEM JaBJICHHUS.
3. YMEHbIIIEHUEM YAEIbHON TOBEPXHOCTH.
4. IToBbllIEHUEM JJaBJICHUS.
13. B IIAB orHocsatcs: A) caxapo3a, b) osear Harpus, B) xemunbie
KUCHOTHL, [') aunust:
1. Bee.
2.5,B,T.
3.5, T, A.
4.b, B.
14. N3bupatenbHas aacopOLs HOHOB MOIYUHSIETCS IPaBUILY:
1. Baut — I'odda.
2. roxmo — TpayOe.
3. [Tanera — @asHca.

4. Pebunnepa.
15. Bo ckoIbpKO pa3 MOBEPXHOCTHAS aKTUBHOCTH ATAHOBOM KUCJIOTHI OOJIBIIIE

WIM MEHbIIEe MOBEPXHOCTHOM aKTUBHOCTH OYTaHOBOW KHCIIOTBHI TaKOH

K€ MOJISIPHOM KOHLIEHTpauuu?
1. bonsme B 9,4 pasza.
2. Mensiue B 9,6 pa3.
3. Mens1e B 6,4 pa3za.
4. bonsie B 3,5 pa3za.
16. JTyume Bcex B psny moHoB: Cs', Li*, Na*, K* 6yner agcopoupoparhes:
1.Cs".
2. Li".
3Na'".
4. K"
17. Tlpm anpcop6bumu I[IMB Ha rpanune pasgena ¢a3
MOBEPXHOCTHOM akTUBHOCTH (J) M BenumuuHa ajacopOuum (I)) umeror

BCINYHHA

CJICAYIOIINUC 3HAYCHU:

1.g<0, TI<O0.
2.9>0, I'>0
3.9<0, I'>0.
4.9>0, I'<0

18. BriOepeTe BepHOE yTBEPKACHUE:
1. Jlng Bcex YICHOB TOMOJIOTHYECKOTO psifa BEIHMYMHA TPENebHON

aZIcOpOIIMU TTOCTOSIHHA.
2. BenuunHa mpenenbHON aJcOpOIMU YMEHBIIACTCS C YBEIUYCHUEM

JUIMHBI YTJIEBOAOPOJHOTO pajuKaa.
3. BenuunHa npeaenbHON aacopOIMK YBEJIMYHMBAETCS ¢ BO3pacTaHUEM

42



JUIMHBI YTJIEBOAOPOJHOTO pajuKaa.
4. Het BepHOro yTBEp>KACHUS.

19. VoHBI 3IEKTPOIMTOB JIyUIIE aJICOPOUPYIOTCS Ha!

1. [TonsapHBIX azicopOEHTAX.

2. HenmonsipabIx aacopOeHTax.

3. IIpupona aacopOeHTa 3HAUECHUS HE UMEET.
4. B oqnHaKOBOI CTEIIECHH.

20. Haiigute B3aMMOCBSI3b MEXJy IOBEpPXHOCTHOM »sHeprueit I'nbbca,
Mex(pazHOH MOBEPXHOCTHIO M IOBEPXHOCTHBIM HATSKEHUEM:

1.Gp=S/o. 2.G4=S-o0. 3.Gn=0/S. 4.Gn=0-dS.

OIIK — 1 ToroBHOCTH pemiaTh CTaHJAPTHBIE 3aJaud NPOPECCHOHATBHOU JEATENIbHOCTH C
UCIOJIb30BaHUEM HH(OPMAIMOHHBIX, OUOIMOrpadMuecKux pecypcoB, MeEIUKO-OHMOIOrHYeCcKOn

TCPMHHOJIOIUH,

MH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX ~TEXHOJIOTMH ¥  Y4Y€TOM OCHOBHBIX

TpeboBaHuil HHGOPMAITMOHHON O€30ITaCHOCTH

OIIK — 7 T'OTOBHOCTh K HCIIOJB30BAaHHIO OCHOBHBIX (DU3MKO-XHMHUYECKHUX, MAaTEeMAaTHUYECKUX WU
UHBIX €CTECTBEHHOHAYUYHBIX MOHATUH U METOJOB IIPU PELICHNHU NPO(ecCHOHaNbHbIX 3a1a4

OIIK 9 CnocoGHOCTh K OLIEHKE (PU3MOJIOTUYECKUX COCTOSHHM M MATOJOTMYECKUX MPOIECCOB B
OpraHu3Me YelnoBeKa /sl pelieHus Npo(ecCHOHANIBHBIX 3a/1a4

Jns Tekyien
arrectanuu Ne5
KoHTpoJbLHBIE

BOIIPOCHI

o teme «Jlucnepcusie cucremsl. CoiicTBa pactBopoB BMCy

Bapuant Nel
Hapymienne ycToMYMBOCTH pacTBOpOB OuomonuMmepoB. JleHaryparus
0enKkoB, (haKTOPbI, BHI3BIBAIOIIUE JIEHATYPAIUIO.
CrpoeHue 0enkoBOM MOJIEKYJbl (IIEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTUYHASI CTPYKTYPbI).
[Ipu xaxom 3Havenuu pH (4 wmm 9) Oyzer nocturHyro Hambosee
s deKkTUBHOE pa3ieNeHre METOA0M 3JeKTpodopesa OeTKoBOM cMecH U3
ceIBOpoTOUHOTO ansoymuHa (pl =4,6) u remornobuna (pl = 6,7)? OtBer
MIOSICHUTE.
CmioHa mpencTaBisieT cOOOW KOJUIOMAHBIA pPAcTBOp. SAApo MULENbI
coctout u3 ¢ochara kamsius Caz(PO,),. B cmabokucmoit cpeae CIrOHBI
peo0IIaJaloT HOHBI HPO42. TpeOyeTrcss yCTaHOBUTH CTPOCHUE MUIICILITBI
B cimabokucimoit cpene pH = 6,3 - 6,9 m cTpoeHHe MHICIUIBI TIPH
YBEJIMUYEHUU KUCIOTHOCTU B POTOBOM HOJIOCTH.
Cnenuduyeckue coiictBa pactBopoB BMC. OcMoTudeckoe aaBicHUE
pPacTBOPOB OMOTIOIMMEPOB.

Jos
IIPOMEKYTOUHON
aTTecTaluu
KoHTpoJibHbIE

BOITPOCHI

(Peanuzyembie

KOMIICTCHIIUM CM.

HUXKE)

BUJIET Nel

CriocoObl BEIpayKEHUS COCTaBa BellecTBa (MaccoBasi 10J1sl, TUTP,
MOJIIpHAs ¥ MOJIsUTbHAsL KOHIEHTPAIUHU, MOJISIpHAs KOHIIEHTpaLUs
SKBUBAJICHTA, MOJIbHAS JTOJIST).

Oco0OeHHOCTH PACTBOPOB CHUJIBHBIX JJIEKTPOJIUTOB. AKTHBHOCTH,
ko3 (duIMeHT akTHUBHOCTH, YpaBHeHue JleOas-Xrokkens. MonHas
CHJIa PacTBOPOB.

BonwHoll, ¢ maccoit Tena 60 Kr, MOCTYNWJI B KIMHHUKY C OCTPOM
novyeuyHor HegoctaroyHocThio. [lokazarenu KOC: pH = 7,25; pCO;
= 35 mm pr.cr; BE = - 11 mmons/n. Oxapakrepusyite BHUI
Hapymenust KOC. Koppekuus JaHHOTO COCTOSIHUS.
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Bonpocel kK IPOMeKYTOYHOM aTTecTAMM (3a4eT)

OK - 1 Cnocobrnocmo k abcmpakmuomy MelulieHUIo, aHAIU3Y, CUHME3)Y

OIIK-1 I'omoenocmb pewamv cmanoapmuvle 3a0a4u NpoYeccUuoHanIbHOl O0esmenIbHOCMU C
UCNONIL308AHUEM UHDOPMAYUOHHBIX, OUOIUOCPAPUUECKUX pecyPCco8, MeOUKO-OUONI02UYeCKOU
MEPMUHONIO2UY, UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON02UN U YYeMOM OCHOBHbIX
mpebo8aruli UHGOpPMayUoOHHOU be30nacHoCmu

OIIK-7 I'omognocmb K UCNONIB308AHUI0 OCHOBHLIX PUUKO-XUMUUECKUX, MAMEMAMUYECKUX U
UHDBIX eCMeCmMBeHHOHAYYHBIX NOHAMUL U MEMO0008 NPU peueHul npoghecCUOHATbHBIX 3a0ay
OIIK-9 Cnocobnocmyo k oyenxe ¢huzuonocuueckux cocmosHuu u namoaiocuieckux npoyeccos 6
opeanusme uenoseKa 0isi peuleHus NPOpeccuoHanIbHbIX 3a0ay

10.

11.

12.

13.

14.

15.

TemmoBoit 3pdext xmmmueckodt peaknuu. 3akoH ['ecca. CraHmapTHBIC SHTAIBIHS
00pa3oBaHMs U CropaHus XUMHUYECKHX coequHennid. Crnencteus u3 3akoHa ['ecca. (OK-1;
OIIK-1; OIIK-7)

OHtponus. MI3MeHeHne SHTPOIUHU KaK KPUTEPU caMOINIPOn3BOIbHOCTH mporiecca. (OK-1;
OIIK-1; OIIK-7)

TepMoauHaMuyecKkue TOTEHIUANBI: DJHTpoONUs, OHHeprus [ubbca, Kak KpUTEpHUH
CaMOIIPOMU3BOJIBHOCTH Ipouecca. [IporHo3supoBaHue HampaBiIeHHUs CaMOIPOU3BOJIBHO
npoTekaromux mporeccos B cuctemax. (OK-1; OITK-1; OIIK-9)

3aBUCUMOCTb CKOPOCTH PEaKLUU OT KOHIEHTPALMK, 3aKOH JeicTByomux macc. (OK-1;
OIIK-1; OIIK-7)

3aBHCHMOCTB CKOPOCTH peakiuu oT Temneparypsl. [Ipasuno Bant-I'opda. (OK-1; OIIK-
1; OIIK-7)

DHepreTUYecKuii mpopuIb IK30TEPMUUYECKON PEAKLIUU U SHIOTEPMHUECKON PEeaKILInH;
SHeprus aktuBaiuy; ypasueaue Appennyca. (OK-1; OIIK-1; OIIK-7)

Karanus. Bunsl katannzatopoB. DHepreTHUecKuil npoduiab KaTaaIuTUYECKON peakluu.
Oco0OeHHOCTH KaTaJUTHYECKONM akTUBHOCTU (epMEeHTOB. YpaBHeHue Muxasnuca-
Menren. (OK-1; OIIK-1; OIIK-7)

Ponb BoZbI M pacTBOPOB B KU3HENAEATENbHOCTH. PU3NKO-XMMHUYECKHE CBOICTBA BOJBI,
o0ycnaB/IMBaIOIINE €€ YHHUKAJIbHYIO pOJIb, KaK €IUHCTBEHHOI'O OHOpPAaCTBOPHUTEINS.
Tepmoannamuka nporecca pacrsopenusi. (OK-1; OITK-1; OIIK-7)

CriocoObI BeIpaXXeHHs COCTaBa BEILECTBA (MaccoBast OIS, TUTP, MOJIAPHAs U MOJISUTbHAS
KOHIIEHTpAlUU, MOJISIpHAsi KOHIIEHTpAIUsl AKBHUBaJeHTa (HOPMaJIbHOCTb), MOJIbHAS
noist). (OK-1; OINK-1; OIIK-7)

PacTtBOpUMOCTB T'a30B B JKHUIKOCTSIX. 3aBUCUMOCTh PAaCTBOPUMOCTH T'a30B OT MPHUPOABI
ra3a U pacTBOPHUTEIA, OT TEMIEpATyphl U AaBieHus. 3akoH I'eHpu. 3axkoH [lanbToHa.
3akon Ceuenona. (OK-1; OIIK-1; OITK-9)

KosnratuBHble cBOMCTBA pacTBOPOB HEIEKTPOJIUTOB U DJIEKTPOJIUTOB. 3aKoH Payis u
CIEJICTBUS W3 HEro: IMOHIKEHHWE TeMIepaTypbl KpHUCTAUIM3allMM, MOBBILICHHE
Temneparypbl kuneHus pactBopoB. Auddyzusa. Ocmoc. OcmoTtrueckoe naBienue. Poib
ocMoca B ononornueckux cuctemax. (OK-1; OITK-1; OITK-7; OTIK-9)

OcmoTnyeckoe JaBl€HHE KpOBH. [HWIO-, TUIEp- U M30TOHUYECKHE PAaCTBOPBHI.
N3oronunueckuii ko3 purment. [Tnazmonus u remonus. (OK-1; OITK-1; OITK-9)
Onexrtponutuyeckass auccoumanus. CuibHble M crnabble  37eKTpoiauThl. CTeneHb
muccounanuu. KoHcTaHTa Aucconuanuy ciiadoro 3JeKTPOJdUTa. 3aKOH pa3BeleHUs
OctBanpaa. (OK-1; OIIK-1; OIIK-7)

OCOOCHHOCTH PacTBOPOB  CHUJIBHBIX  AJIEKTPOJUTOB. AKTHBHOCTH, KOA(PHUIIUEHT
akTHBHOCTH, YpaBHeHue [leGas-Xrokkens. Monnas cuina pactBopoB. (OK-1; OIIK-1,
OIIK-7)

HNonnoe npousseneHue Boxabl. Bomoponnslii mokaszarens. Omnpenenenune pH BogHbIX
pPacTBOPOB CHJIBHBIX U cl1a0bIx KUcoT U ocHoBanuii. (OK-1; OIIK-1; OIIK-7)
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16. Bydepnnsie pactBopsl. Kiaccugpukamus OydepHbix cucteM. Mexanusm OydepHOro
neiicTBUs Ha mpumepe areratHoro 0ydepa. Pacuer pH OydepHbix cuctem u ¢akTopsl,
Bimsitomye Ha 3ty Benmuuny. (OK-1; OIK-1; OIIK-7)

17. bydepHbie cuctembl KpoBu: ruapokapOoHaTHas, QocdarHas, TreMOrIo0HHOBAs,
oenkoBas. Poms OydepHbix cuctem B opranusme denmoBeka. (OK-1; OIIK-1; OIIK-7;
OIIK-9)

18. IToHsiTHE O KHUCIOTHO-OCHOBHOM COCTOSIHMM opraHu3Ma. Ammmno3. Ankanos. Koppekius
KOC. (OK-1; OIIK-1; OIIK-9)

19. CtpoeHne KOMIUIEKCHBIX coequHeHni. KOHCTaHTa HECTOMKOCTH M YCTOWYHBOCTH
koMmIutekcHbIX coeaunenuit. (OK-1; OITK-1; OIIK-7; OIIK-9)

20. ITorernmomerpuueckuii metox ompenenenusi pH pacrsopor. (OK-1; OIIK-1; OIIK-7;
OIIK-9)

21. TloBepxHOCTHOE HaTsDKeHHE. DaKTOPHI, BIHMSIONIME HA TOBEPXHOCTHOE HATSDKECHHE.
(OK-1; OIIK-1; OIIK-7; OIIK-9)

22.TIAB. I1MB. Ponb B opranusme u npuMenenue B meauimne. (OK-1; OTIK-1; OITK-9)

23. [loBepxHOcTHast akTUBHOCTH. [IpaBuino Jrokno-Tpayoe. (OK-1; OIIK-1; OIIK-7)

24. AncopOuust Ha MOABIKHBIX M HETIO/IBIKHBIX TpaHuax. M3orepma agcopOmum ['nb0ca.
Xpomarorpadus. (OK-1; OIIK-1; OIIK-7)

25. lucnepcupie cucrembl. Kiaccudukamust nucnepcHbix cuctem. [lpumepst [ICu B
npupoze u opranusme. (OK-1; OIIK-1; OITK-7)

26. CiocoOBbl TIONMYYEHHST M OYHCTKM KOJUIOMIHBIX pacTBOpoB. CBOWCTBA KOJUTOHMIHBIX
cucreM. (OK-1; OIIK-1; OIIK-7)

27. Koarymsinus KOJUTOUIHBIX pacTBOpOB. DaKTOPHI, CHIDKAIOIINE YCTONYNBOCTD KOJIJIOUIOB.
[TpaBuno Hlynena-I'apau. Ilopor koarymsuuu. Koarymmpytromas crnocobnocts. (OK-1,
OIIK-1; OIIK-7)

28.CpoiictBa pactBopoB BMC. Buonoruueckas ponb oHkoTueckoro naasienus. (OK-1;
OIIK-1; OIIK-7; OIIK-9)

29. Hapymienne ycroiiunBoct pactBopoB BMC. BeicamuBanue. [enaryparus. (OK-1;
OIIK-1; OIIK-7; OIIK-9)

30. Kommougnas 3amura. (OK-1; OIIK-1; OIIK-7)

CI/ITva]_[I/IOHHl)Ie 3aauun i HDOMC)KVTO‘-IHOﬁ arrecrammm

OK-1 Cnocobrocmov k abcmpakmuomy MbluLIeHUI, AHAU3Y, CUHMESY

OIIK-1 I'omosHocms pewams cmanHOapmuvle 3a0a4u NPOPeCcCUOHATbHOU O0esiMmeNbHOCMU C
UCNONIL308AHUEM UHDOPMAYUOHHBIX, OUOIUOCPAPUUECKUX pecyPCco8, MeOUKO-OUONI02UYeCcKOolU
MEPMUHONIO2UY, UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX —MEXHOA02ULL U  YYEemOM OCHOBHBIX
mpeb08arull UHGOPMayUOHHOU be30nacHocmu

OIIK-7 T'omosHoCcmb K UCNONBL30BAHUID OCHOBHBIX PUUKO-XUMUYECKUX, MAMEeMaAMu4eckux u
UMBIX eCTNeCMBeHHOHAYYHBIX NOHAMUL U MemOo008 NPU peuleHul npopecCcUOHATbHBIX 3A0ay
OIIK-9 Cnocobrocms k oyenke (pu3uonocuteckux coOCmosHULL U NAMOAI0SUYECKUX NPOYECCO8 8
opeanuzme uenogexa 0iisl peueHus: npopecCuoHaIbHbIX 3a0ay

1. Jns cmasbiBaHusi JeceH mpuroieH pactBop u3 15 ma 30% pactBopa mepexkucu
BoJiopoJia W 15 M JUCTWIIUMPOBAaHHOM BOAbl. PaccuuTaiiTe MaccoBylo 10O
MIEPEKUCHU BOJIOPO/Ia B TIOJYUYEHHOM PacTBOpeE, €ciiv MIoTHOCTh paBHa 1 r/mi (OK-1,
OIIK-1; OIIK-7).

2. B MemuuuHCKON MpakTHKE B KaueCTBE M30TOHMUYECKOTO PAacTBOpa HCIONB3YHOT 5%
pacTBOp TUIIOKO3bl. PaccuurtaiiTe MOJIpHYIO KOHIEHTpAlMI0 JIaHHOTO pPacTBOpa
[ITIOKO3BI, €CJTH ero MIoTHOCTh paBHa 1.06 r/mi (OK-1; OITK-1; OIIK-7).
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10.

11.

12.

13.

14.

15.

16

Kakoit oobem 5 M pactBopa marnesun (MgSO,;) HeoOXoAMMO B3STh JJs
npurotosyieHus 400 ma 25% pacTBopa, ¢ INIOTHOCTBIO p=1.2 T/MII, HCTIOIB3YEMOTO
MeIuKaMH B KadecTBe cinabutenbHoro cpencta? (OK-1; OIIK-1; OIIK-7)

B menunuHckoi mpaktuke yacto noib3yrorcs 0,9% pacTBopoMm xjopuaa HaTpusl.
Boruncnure ero MOJSpHYI0 KOHUEHTPALMIO U TUTP, MPUHUMAs IUIOTHOCTh PaBHOM
Ir/mn. PaccumTaiite mMaccy cosid, BBEICHHYIO B OpraHu3Mm mnpu BiauBanuud 400 mut
storo pacteopa. (OK-1; OIIK-1; OIIK-7)

DTUJIOBBIY CIIUPT BHYTPUBEHHO MHOTA BBOJIAT MPU FAHIPEHE U aOCIiecce JErKoro B
BUJIE pacTBopa ¢ MaccoBoil monbto 20%. Onpenenure, KakuM MO OTHOLIEHUIO K
mrasme kposu mpu 37 °C Gyer JaHHbIA PACTBOP STHIOBOTO CIIHPTA, [IOTHOCTHIO
1,05 r/ma? (OK-1; OIIK-1; OIIK-7; OITK-9)

Kakoit 06bem 12% pactBopa xiopuaa Hatpust (p = 1,06 r/mMia) HEOOXOAUMO B3SITh,
st purotoBieHus 0,2H pactBopa xsopuaa Hatpus oobemom 250 mu. (OK-1;
OIIK-1; OIIK-7)

Kakoii u3 pacTBOpOB SIBJISIETCA M30TOHMYECKMMHU Iu1a3mMe KpoBu: 0,1M TIIFOKO3bI
CsH1206, 0,1 M cynbdar amromunusa uin 0,1M CaCl,? Paccuuraiite 0ocMOJISIpHOCTH
stx pactBopoB B MOcm/11. (OK-1; OIIK-1; OIIK-7; OIIK-9)

Paccuuraiite ocmoruueckoe nasineHue 1% pactBopa xsopuzaa kaubuus (p= 1,02
r/mn) ipu 310K? Yto mpowusoiiaer ¢ apurporuramu B 3ToMm pactBope? (OK-1; OIIK-
1; OIIK-7; OIIK-9)

PaccuuraiiTe KOHIIEHTpAIUIO THAPOKCUILHBIX HOHOB [OH], a Takxke 3navyenue pH
v pOH sxeman, ecmm [H]=1- 10° M (B xemansix myTsix). (OK-1; OIIK-1; OIIK-7)
CrnroHa mpeacTaBisieT coOOM KOJUIOMAHBIM pacTBOp. SIpO MHIEIIbI COCTOUT W3
dochara kampuus Caz(PO,4),. B cmabokmuciaoi cpefe CIrOHBI Mpeo0Iagal0T HOHBI
HPO,*. TpeOyeTcst yCTaHOBHUTH CTPOSHUE MUIIEIUTBI B cirabokucioii cpene pH = 6,3-
6,9 ¥ cTpoeHre MUIICIIJIBI IPU YBEIIMYEHUU KUCIOTHOCTH B poToBOi mosnoctu. (OK-1;
OIIK-1; OIIK-7; OIIK-9)

PactBop Punrepa — JIokka — KpoBe3aMEHHUTEINb, UMEET COCTAB: HATpUs XJIOpuaa - 9 1,
HATpUs THAPOKApOOHATA, KAJBIM XJIOPHUAA U Kaiaus Xjopuaa - mo 0,2 r, TIIoKo36I - 1
T, BOJIBI JUI UHBEKIUH - 10 171. Paccunraiite noHHYI0 cuity nanHoro pactBopa. (OK-
1; OIIK-1; OIIK-7)

Onumrre noBeaeHNUE HpUTPOLUUTOB B 1% pacTBOpe HUTpATa HATPUS C MNIOTHOCTBIO
1,04 r/mn npu 35°C. (OK-1; OIIK-1; OIIK-7; OIIK-9)

BonpHON, ¢ Maccoil Tema 60 Kr, MOCTYNHI B KIMHUKY C OCTPOM IOYEYHOH
HenoctaTouHocThio. [Tokazatenu KOC: pH = 7,25; pCO, = 32 mm pt.cT.; BE =-11
mMmoub/l.  Oxapakrepusyiite Bun Hapymenus KOC. Koppekuust gaHHOTO
coctosinus. (OK-1; OIIK-1; OIIK-7; OIIK-9)

Y OGonpHOTO, ¢ Maccod Tema S50 Kr, BHE3alHO NOSIBWIKMCH: TOIIHOTA, PBOTA,
CITyTaHHOCTh CO3HAHHUA, IIyMHOE W TiyOokoe neixanue. Ilokazatenu KOC: pH =
7,19; pCO, = 40 mMm prt.ct.; BE = - 13 mmoms/n. HCO;™ = 18 mMomw/m.
Oxapaxrepusyiire Buj Hapyumenuss KOC. Koppekiusi nannoro cocrosinus. (OK-1;
OIIK-1; OIIK-7; OIIK-9)

[IpenacrepunuszanionHas OYMCTKa METUIIMHCKUX WHCTPYMEHTOB OCYIIECTBIISIETCS B
2% pacTtBOpe THUApOoKapOoHaTa HaTpus, a B Hamuuuu umeercs 0,24M pacTBop
NaHCOg;, ¢ miotHocThIO 1,01 /M. MOXHO M TaHHBIN PacTBOP HMCIIOIB30BATH JIS
npeacrepunzanuontoi ounctku? (OK-1; OIIK-1; OIIK-7)

. PactBop AgNQO; (msimuc) mpuMeHsIeTCs Hapy>KHO KakK MPOQPUIAKTHYECKOE CPEJCTBO

IPOTHB TOHOPEWHBIX 3a00JEBaHMI T71a3 Y HOBOPOXKIACHHBIX. OmNpeenuTe MacCoBYIO
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17.

18.

19.

20.

21

22.

23.

24.

25.

26.

217.

28.

29.

30.

JIOJIF0 pacTBOpa HUTpaTa cepebpa ¢ MoJsipHON KoHueHTpamued 0,12 mMonws/n u
mwioTHocThio 1,02 /M (OK-1; OTIK-1; OITK-7)

Paccuutars pH xenynounoro coka, ecnu kouuentpaims HCI 0,365%, mioTHOCTD
Ir/mn. (OK-1; OIIK-1; OIIK-7)

Boanslii pactBop cynbdata Meau ¢ maccoBoi aojeit 1% HazHayaroT B MajbIX J103aX
JUISL YIy4dIIeHUs] KPOBETBOPHOW (PyHKIMK. BbhlunciuTe akTHUBHOCTH MOHOB MEIU B
TaKOM pacTBope, eciii Kodddunment akruBHocTH paeH 0,28; p = 1,009 r/min. (OK-1;
OIIK-1; OIIK-7)

PaccuutaTh OydepHyt0 eMKOCTh IO KUCIOTE, €CIM Ha TUTpoBaHue 10 MJT CHIBOPOTKHU
kpoBu monuio 5 mui 0,1 MOJB/T CONSIHOW KHCJIOTBHI, €CiM TMpu TuTpoBaHuu pH
usMenwics ot 7,36 no 5,0. Oxapakrepusyiite KOC. (OK-1; OIIK-1; OITK-7; OIIK-9)
Onpenenute pH xpoBu, ecnu DJIC wnenu, cocrosimieil ©3 BOJOPOJAHOTO U
HOPMaJIbHOTO BOJOPOJHOTO 3JeKTpoAoB paBHa 412 MB mpu temmneparype 20°C.
Kaxoso cocrostare KOC. (OK-1; OIIK-1; OIIK-7; OIIK-9)

. Paccunraiite aktuBHOCTH 1% pactBopa HCI (p = 1,04 /™), eciiu koddGUIHEHT

aktuBHoctu paBen 0,830. (OK-1; OIIK-1; OIIK-7)

Paccuurats pH amneratHoro OydepnHoro pactBopa, cocrosimero uz 60 mu 0,2M
pactBopa ykcycHoil kuciotel U 120 mn 0,01M pacTBOpa amerata HaTpus IpU
pK(CH3COOH) = 4,76. (OK-1; OIIK-1; OIIK-7)

Onpenenute BO3MOXXHOCTH CaMOMPOU3BOJIBHOTO TMPOTEKAHUS OUOXUMUYECKOMN
peakiuu nipu 310 K, ecnu juist 3TOM peakiuu: AS? = 247 Jx/monb K u AH® = -
565,98 xJIx/moub. (OK-1; OIIK-1; OIIK-7)

[TpoBepbTe, HET JM yrpo3bl, uyTo okcun azota (I), mpumeHsieMblii B MeauIUHE B
KaueCcTBE HAPKOTUYECKOTO CPENICTBA, OYJET OKUCISATHCS KHUCIOPOJOM BO3ayXa JO
BechMa TokcnmuHoro oxcuaa asora (II): 2N,O + O, = 4NO, eciu AG’(NO)= 87
kJx/Monb; AGY(N,O)= 104 kJx/moms. (OK-1; OIIK-1; OITK-7)

PaccuuTaiiTe Temneparypy KumNeHUs U 3aMep3aHus (PU3MOJIOTHYECKOrO0  pacTBOpa
xnopuza Hatpus (K,=0,52 kr-K/momns). (OK-1; OIIK-1; OIIK-7)

Paccunrate MOHHYIO CUITy pacTBOpa, MPUMEHSIEMOTI0 B MEIUIIMHCKON MPAKTHUKE B
KauyecTBe TUIa3MO3aMeNIaloNIero, YYUThIBas ero coctan: HaTpus xiuopua — 0,085M;
Kanbims xynopun — 0,026nH.; Hatpus rugpoxapOonar — 0,048u. (OK-1; OIIK-1;
OIIK-7)

PaccuuTaTh HOHHYIO CHITy pacTBOpa, YUUTHIBAs €ro cocTaB: HaTpus xiopua — 0,1M;
Kanbimst xjopua — 0,03n.; Hatpus rugpokapOonat — 0,05H. BosmoxkHO a1 ero
npUMEeHeHHe B KauecTBe miasmo3amernaromiero? (OK-1; OIIK-1; OITK-7; OITK-9)

B pactBope comepxurcs cmech 6enkoB: riaodynuna (M2T=7), ans0ymuna (M2T=4,9)
u kojutareHa (UDT=4,0). Ilpu xakom 3HayeHUM pH MOXKHO 37E€KTpOPOpPETUUECKU
pasaenuth 3tu Oenku? (OK-1; OITK-1; OIIK-7)

CornacHo BecemupHOM opraHu3anuu 31paBOOXPaHEHUs] KUCIOTHOCTh MUTHEBON BOJIBI
JIOJDKHA COCTaBIAThH 6,5 - 8,5. Onpenenute pH mpoOsr moxaeBoi Boabl, eciau DJ1C
IIENH, COCTOAIIEH U3 XJIOPCepeOpsTHOTO (EOXC, = 0,241 B) u CTEKISTHHOTO 3JIEKTPOJOB
paBHa 0,548 B npu Temmeparype 20°C. Yem MoxeT GbITh 0o0ycnoBjeHa BEIUYMHA
pH? MoxHO 1M €€ HCHOoJIb30BaTh B KAaueCTBE NMUTHEBOM BOJAbI? OTBET MOSCHUTE.
(OK-1; OIIK-1; OIIK-7; OIIK-9)

[IpenenbHO 1ONMyCTUMON KOHUEHTPALMENW HUTPATOB (110 HUTPATy HATpPHsl) B MIUThEBOU
BOJIE sABJISIETCS 45 MT/i1. AHanu3 TPYHTOBBIX BOJIbI B MPOMBIIIUICHHONW 30HE TMOKa3aj
conepxanrie HuTpatoB paBHoe 0,108 mmonb/n. COOTBETCTBYET JM 3TO HOpMam
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Canllun 2.1.4.1074-01. TIutbeBas Boga? Yem oOyCIIOBIEHBI KECTKUE KPUTEPUU T10
coJiepKaHui0 HUTPaToB B muTheBoi Boae? (OK-1; OIIK-1; OITK-7; OITK-9)

7. YHEBHO-METOAUYECKOE U UTH®OPMAIINOHHOE
OBECHEYEHHME JUCIIUITJIMHBbI

a) OCHOBHAs JIUTepaTypa

1. O6mas xumus [Dnextponnsiid pecype] / Ilonko B.A., IlyzakoB C.A. - M.:
I'S0TAP-Menua, 2010. URL:
http://www.studmedlib.ru/book/ISBN9785970415702. html
(OnexTpoHHOoe m3nanue Ha ocHoBe: OOmias xumus: ydyeOHuk. Ilonkos B.A.,
[Ty3akoB C.A. 2010. - 976 c.: wi. - ISBN 978-5-9704-1570-2).

0) J0omOJIHUTE/IbHAS JIUTEepaTypa

1. Obmas u Ouoopranmyeckas xumus. Yued. mocobue (I'pudp YMO) / H.N.
Ilonomapea [u np.]. — Boponmex: MW3n-Bo BI'MA, 2013. — 199 c. -
http://moodle.vsmaburdenko.ru/course/view.php?id=87

2. Metonuueckue ykazaHus K JJaOOpaTOPHBIM paboTaM IO AUCIUIIINHE «XUMHUS IS
cTyneHToB 1 Kypca oOyuatomuxcs mo crenuaibHocTsam: 060201 «CromaTtonorusy,
060101 «Jleuebnoe memo», 060103 «Ilemmarpusi» / Psounmna E.M. [u np.] —
Bopounex: U3a-s80 BITMA, 2013. 26¢.
- http://moodle.vsmaburdenko.ru/course/view.php?id=87

B) 0a3bl JaHHBIX, MH(POPMALHUOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBbI:
HNuTepHeT pecypcebl: 3IIEKTpOHHO-OMONMoTeuHas cucreMa "KoHcynbTaHT cryneHTa"
(http://www.studmedlib.ru), SIIEKTPOHHBIH Kypc Moodle
(http://moodle.vsmaburdenko.ru/course/view.php?id=87). C JIPYTHMHA
MH(OPMAILIMOHHBIMH pPECypcaMi MOKHO 03HAaKOMUTBHCA Ha caiite oubianoreku BIMY um.
H.H. Bypuenxko (http:/lib.vrngmu.ru/)

8. MATEPUAJTBHO-TEXHUYECKOE OBECHIEYEHUE
T CHUTIIAHBI

Jlnis peanu3zanuu yaeOHOTO mporecca Ha Kadeape NMEIOTCS:

e jabopaTopuy C J1a00paTOPHBIM 00OPYIOBAaHWEM, OCHAIICHHBIE J1a0OpAaTOPHBIMU H
XUMUYECKUMH  CTOJIAMH, XUMHUYECKUMH MOWKAaMH M BBITSDKHBIMH IIKadamu,
aHATUTHYECKUMU W TEXHUYECKUMU BecaMH, Ha0OpOM Y4YeOHBIX apeoMETpOB,
YHUBEpPCAIbHBIMH HOHOMEpaMHu, PH — MWITHBOIBTMETpaMH, JJIEKTPOILTUTKAMH,
MITaTHBAMU C JIAIKaMH, IITaTUBAaMH JUISA AJIEKTPOAOB, JJIEKTPOJaMu (CTEKISTHHBIE,
XJIopcepeOpsHbIe), TEPMOMETPAMU PTYTHBIMU;

e yycOHbIE ayJWTOPUU JUISL  3aHSATUA CEeMHHAPCKOTO  TUMA, TPYOMNOBBIX U
VH/IMBHU/IyaTbHBIX  KOHCYJIBTAIMA, TEKYNIEro KOHTPOJS W MPOMEKYTOYHOU
aTTeCTallMy, OCHAIIEHHBbIE CTOJAMM JJIs TMpernojaBaTesieil, CTolaMH Y4YeOHBIMH,
JOCKaMH y4e€OHBIMHU, CTYJIbSIMH, WH(GOPMAIMOHHBIMU CTEHAaMHU (TIepuoauvecKast
Tabnuia, TabNuia paCTBOPUMOCTH COJIEH U Ap.) U CIPAaBOYHBIMU TAOIULIAMH (PUZHKO-
XUMHUYECKUX BEIUYHH,

e DOMEUICHHE JUIsl XpaHEHWs U NpOo(UIAKTUYECKOTro OOCIYyKMBAaHUS y4eOHOro
oOopy/ioBaHMsl, OCHamleHHOEe mmKadaMu I XpaHEHUs  MalorabapuTHOTrO
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oOopynoBanus, mkadamMu 7 XPaHEHHUS XUMHYECKOW TMOCYIbl, JT1a00paTOPHBIMHU
CTOJIAMH, BBITSKHBIM MIKa(OM, CTEUIaKOM [UIsl XpAaHEHUS PEAKTUBOB, a TaKkKe
XMUMHYECKOW mocynoil (OropeTku, mpobupku, yamku IleTpu, coupTOBKY, HUIMHAIPSI,
MEpHbIE M KOHUYECKHE KOJOBbI, MUNETKH H [Jp.) M peaKkTUBaMu (KHCIOTHI,
AMUHOKHCJIOTBI, IEIO0YH, COIH, OPraHUuYeCKUEe PACTBOPUTENIN, MIOHOOOMEHHBIE CMOJIHI,
WH/IMKATOPbI, IUILEBble OEJKU; HEKOTOpbhle OMOJIOTMYECKHE KHUJIKOCTH OpraHHu3Ma
(MozebHBIC JTNOO pealbHBIC), TBEPbIE aICOPOSHTHI U JP.).
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