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COCTABUTEJIN:

3.C.Kynnesuu, 3aBeayromuit kadeapoit o01ei, Gpu3ndeckon U KOJJIOMIHON XUMUN
yUpexKJICHUS 00pa3zoBaHus «ButeOckuii rocymapcTBeHHBIM opneHa JpyxkObI
HApOJIOB MEAUIIMHCKUN YHUBEPCUTET, TOKTOP MEJarornuyeckux Hayk, mpodeccop;

A.E.benapuk, crapmuii mnpenogaBarenb kadenpbl oOmed, Gu3nuecko u
KOJUIOMJTHOM XHMMHH YUpEKJeHus oOpazoBaHusi «ButeOckuii rocygapcTBEeHHBIN
opaeHa JpyxObl HAPOJOB MEAUIIMHCKUN YHUBEPCUTET

PELHEH3EHTDbI:

Kabenpa  obmieit  xumuum  yupexjaeHus  oOpaszoBanusi  «benopycckoit
rOCyJ1apCTBEHHBIN MEAULIUHCKANA YHUBEPCUTETY;

B.I1.bapan, 3aBenytomuii kadeapoit XUMUH yapexaeHus: oopasoBanus «Butedckas
rocyJJapCTBEHHasl Op/ieHa «3HAK IMOYETa» aKaJeMHs BETEPUHAPHOW MEIMIIMHBIY,
KaHIUJAT OMOJOTUYECKUX HAYK, JTOIEHT

PEKOMEH/IOBAHA K YTBEPKJAEHUIO:

Kadenpoit obuieit, puznyeckoi U KOJUTOMAHOW XUMHUHU YUPEXKIECHUS 00pa30BaHUs
«Butebckuii rocygapcTBeHHbId opnaeHa [pyxObl HapoIOB MEIULMHCKHMA
yauBepcuteT» (mporokon Ne 7 ot 01.02.2022);

Hay4HO-METOIMYECKHMM COBETOM  YuYpexJaeHus oOpa3oBanus «BurteOckuit
rocyAapCcTBeHHbIN op/ieHa [pykObl HAPOIOB METUIIMHCKUI YHUBEPCUTET
(mpotokoun Ne 2 ot 24.02.2022);

HayuHno-meromuueckum  coBetoM 1o  dapMmanuu  Y4eOHO-METOIUYECKOTro

O0OBEMHEHUS TI0 BBICIIIEMY MEIUIIMHCKOMY, (hapMalieBTHUYeCKOMY 00pa30BaHHIO
(mporokoi Ne 3 ot 14.04.2022)



HOACHUTEJBHASA 3AIINCKA

«Duznyeckas U KOJJIOUIHAS XUMUS» — ydeOHasi TUCIUILIMHA XUMHUYECKOTO
MOZYJIA, COJepXkamasi CHCTEMaTU3UPOBAHHBIE HAyYHbIE 3HAHHS O CBOMCTBaX
Pa3IMYHBIX CUCTEM M 3aKOHOMEPHOCTSIX MPOTEKAHUA B HUX (DPU3UKO-XUMHUYECKUX
IIPOIIECCOB.

TunoBast yueOHasi mporpamma mo y4eOHOW aucuuiuiiHe «®Pusznueckas u
KOJUIOMJHAsT XUMHsD» pa3paboTaHa B COOTBETCTBMM C 0Opa3oBaTelIbHBIM
CTaHJapTOM BBICIIEro 00pa3zoBaHus 1o crneruaibHocTd 1-79 01 08 «Dapmariusy»,
YTBEPKJIECHHBIM u BBEJICHHBIM B NEeUCTBUE MOCTAHOBJICHUEM
MunuctepctBa oOpa3zoBanusi PecnyOonuku benapycs ot 26.01.2022  Nel4;
TUMOBBIM Y4YEOHBIM IUTAaHOM MO cheruaibHocTd 1-79 01 08 «®Dapmanus»
(peructpammonnbii - Ne L 79-1-007/mp-Tum.),  yTBEpKAECHHBIM  IE€PBBIM
3amectutesieM Munuctpa obpazoBanus Pecriyonuku benapycs 19.05.2021.

[ens yueOHOU mucuumiuHbl «Dusznueckas W KOJUIOMJHAS XUMUS» —
dbopmupoBanue 0a30BOM MPOPECCHOHATILHON KOMIIETCHIIMM JIJIi TTOHUMAaHUs
OCHOBHBIX 3aKOHOMEPHOCTEW MPOTEKAHUS Pa3JIMYHBIX MPOLECCOB; Pa3BUTHUS Y
Oyayiero mpoBuU3opa (PU3UKO-XUMUYECKOTO MBIIUICHHS, HEOOXOJAUMOIOo IS
U3y4deHus: oOmenpoecCHOHANBHBIX U CIIEUATBHBIX JUCITUTUINH.

3anaun yueOHOUM TUCHUTUIMHBI « DU3UYecKast U KOJUIOUHAS XUMHUS» COCTOSIT
B (JOpPMUPOBAHUU y CTYJICHTOB HAYYHBIX 3HAHUI 00 OCHOBHBIX 3aKOHAX U TEOPUSIX
(bU3NYECKOM M KOJUIOMTHONW XWUMHUM, YMEHUH W HaBBIKOB, HEOOXOJIHUMBIX IS
MPOBEJCHUS] XUMHYECKOTO HJKCIEPUMEHTa W pElIeHUs MPAKTUYECKUX 3ajad B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.

3HaHUsA, YMEHUS, HaBBIKH, TMOJYYEHHbIE TMPU H3YUYCHUH Y4EOHOI
JTUCUUIUIMHBL «DU3nUecKas U KOJUIOUIHAS XUMUSI», HEOOXOIUMBbI JJIsl YCIEITHOTO
M3YUYEHHUS CJICNYIOMUX Y4eOHBIX MopayJeh: «DapMaleBTHUYECKasT TEXHOJOTHY,
«DapmaneTrueckas XuMmus U apMaKoOTHOZUS.

CTyneHT, OCBOMBIIHMI coaepxkaHue y4eOHOro wmaTepuaia y4eOHOU
JTUCIUTUIMHBI, JIOJDKEH o001anath cienyronieid 0a3oBoi  mpodeccruoHaIbHOM
KOMIICTCHIIMEH

BIIK. [IIpuMeHATh 3HaHHUS OCHOBHBIX (DU3MUECKUX, XUMHYECKUX U
OMOJIOTUYECKUX 3aKOHOMEPHOCTEW I KOHTPOJS KadecTBa JIEKAPCTBEHHBIX
CPEACTB U JIEKAPCTBEHHOTO PACTUTEIBHOIO ChIPbS.

B pesynbraTe nzyuenus yueOHOU qucuMIUMHbL «Du3nueckast v KOJTOUHAS
XUMUSI» CTYJEHT JOJDKEH

3HATh:

OCHOBHBIE TIOHSITUS U 3aKOHBI (PU3UUYECKON M KOJUIOUTHON XUMUU;

POJIb ¥ 3HAYCHHUE METOJI0B (PU3MYECKON U KOJUIOUIHONW XUMUHM B hapMallui;

OCHOBbI ~XUMHYECKOW TEPMOAMHAMUKH, XUMHUYECKOT0 U  (ha30BBIX
paBHOBECUH;

CBOICTBA PACTBOPOB HEANEKTPOJIHUTOB U DJIEKTPOJIUTOB;

AIEKTPOXUMUYECKUE TPOLIECChl U METOJbl, MPUMEHSIEMbIE B MEIUILIUHE U
bapmanuu;



OCHOBBI XUMUYECKON KNHETUKHU U KaTaln3a;

BO3MOXXHOCTH HCIIOJIb30BAHMUS aJCOPOLIMU U JIPYTHUX MOBEPXHOCTHBIX
SBJICHUH B (papManuy;

CBOMCTBA KOJUIOUJHBIX PaCTBOPOB;

JUCIIEPCHBIE CUCTEMBI, SIBIISIFOIIMECS JIEKAPCTBEHHBIMU (popMaMu;

METO/IbI MTOJIYYE€HHUS U UCIIOJIb30BaHUE BEICOKOMOJIEKYIJISIPHBIX COCTUHEHUI B
bapmanuu;

YMETbh:

paboTaTh C OCHOBHBIMH NpUOOpaMH, HCIOJIB3YEMBIMH B (DU3MUECKOH H
KOJIJIOUHOM XMMUU;

oOpalaTeiBaTh, aHAIM3UPOBATH M  0000IIaTh pe3yiabTaThl  (U3HUKO-
XUMHUUYECKUX HAOIIOJEHUM U U3MEPEHHU,

BIIAJIETh:

OCHOBaMHU TEXHHKH O€30MACHOCTH W OCHOBHBIMHU IMPHEMaMH M METOJaMHU
pOBEJCHUS (PU3NKO-XUMUYECKUX U3MEPEHUH;

HaBbIKaMH NPUTOTOBIIEHUS Oy(QEpHBIX U KOJUIOUIHBIX paCTBOPOB, PaCTBOPOB
BBICOKOMOJIEKYJISIPHBIX COETUHEHU .

B pamkax oGpa3oBarenpHOro mpoiiecca mo JaHHOW y4eOHOM NHUCUUIUIMHE
CTYACHT JOJDKEH MPUOOPECTH HE TOJNBKO TEOPETUUYECKUE 3HAHMS, NMPAKTUUYECKHE
YMEHHMSI U HABBIKH 110 CHIELMAIBHOCTH, HO U Pa3BUTh CBOM LIEHHOCTHO-JTMYHOCTHBIH,
JyXOBHBIN MOTEHLIMAT, CPOPMHUPOBATH KaUuECTBA NATPUOTA U TPakIaHNHA, TOTOBOTO
K AaKTUBHOMY YYacCTHI0O B 3KOHOMHYECKOW, MPOU3BOACTBEHHOH, COIMAJIBLHO-
KyJIbTYPHOI M OOIIIECTBEHHOM KU3HU CTPAHBI.

Bcero nHa m3ydenune ydeOHON AMCHMIUIMHBI OTBeneHO 220 akageMUYECKUX
4acoB, U3 HUX 127 aynutopHbix u 93 yaca caMOCTOATEIHHON pabOTHI CTYACHTA.

Pexomengyembie (hopMbI TEKyIIeH aTTecTanuu: 3a4eT (3 ceMecTp), IK3aMeH
(4 cemectp).



MNPUMEPHBIN TEMATUUYECKHUM ILTIAH

[Ipumepnoe
Bcero pacrpeesieHue
HaumenoBanue pasznena, TemMbl ayJUTOPHBIX | AyJIUTOPHBIX YACOB 10
4acoB BUJIaM 3aHATUN
JEKUUHU | 1abopaToOpHbIE

1. dusuyeckas xumms 87 12 75
1.1. OcHOBHBIE IOHATHUSA U 3aKOHBI XUMHYECKOMN
TepMOAUHAMUKU. TepMoauHamMuKa 20 2 18
XUMHUYECKOTO0 PABHOBECHS
1.2. Tepmonunamuka (pa3oBbIX paBHOBECHUI 17 2 15
1.3.CBoiicTBa pa30aBIECHHBIX PACTBOPOB 8 9 6
HEDIJICKTPOJIUTOB M SJICKTPOIUTOB
1.4.OnexkTpoxumusi 14 2 12
1.5.KuHeTKa XUMHAYECKUX PEAKIIUI U KaTAJIN3 17 2 15
1.6. ®U3UKO-XUMHYECKNE OCHOBBI 11 5 9
MOBEPXHOCTHBIX SBJICHUN
2. Kosstonanasg xumusa 40 4 36
2.1. lucnepcusie cuctemsbl. Kitaccudukarus
AUCIIEPCHEIX CHCTEM. [Tonydenue, ouncrka, 20 9 18
CBOWCTBA, YCTOMYUBOCTh M KOATYJISIIHS
KOJUIOUJTHBIX PacTBOPOB
2.2. Pa3Hble KJIacChl AUCHEPCHBIX CUCTEM 6
2.3. BBICOKOMOJEKYISIPHBIE COEIUHEHUS U UX 20 2 12
pPacTBOPHI
Bcero yacos 127 16 111




COIAEPKAHUE YYEBHOI'O MATEPUAJIA

1. ®Pusnueckas XuMHA

1.1. OcHOBHbIE NOHATHS W 3aKOHbI XHMHYECKOH TePMOJIMHAMUKHU.
TepMoanHaMHuKa XUMHYECKOT0 PABHOBECHS

Ucrtopus pazsutus pusnueckoil xumun. Mecto GU3MIECKOW XUMHUH CPEIU
JIPYTUX HAayK U €€ 3HaYCHHE B PA3BUTHUH (papMallui.

[Ipenmer u meToabl TepMOAUHAMUKHA. OCHOBHBIE TTOHATHSI M ONPEICIICHHUS:
CUCTEMBI, COCTOSIHHUE€ CHCTEMBbI, MpPOILECChl, (PYHKIUU COCTOSHUS M (PYHKIUHU
nporecca. Bayrpennsis sueprus cuctemsl. Pabora. Terutora.

IlepBblii 3aKkOH TEpMOAMHAMUKH. DOPMYIMPOBKM M MAaTEMaTHYECKOE
BBIp&KEHHE |-TO 3aKOHAa TEPMOJMHAMUKHU. DHTanbnus. M3oxopHas u n3obapHas
TEIUTOTHI IIPOLIECCa U B3aMMOCBA3b MKy HUMU. 3aKoH ['ecca. Tepmoxumuueckue
ypaBHeHUs. CTaHIapTHBIE SHTAIBIKWMA OOpPA30BAHMS M CrOpPaHUsl BELIECTB M HX
WCIIOJB30BAaHUE B TEPMOXMMHYECKUX pacuerax. TemnoTsl HEWTpaau3alu,
pacTBOPEHMS, TMAPATALNHA. DHTAIBIUKWHBIE JHAarpaMMbl. 3aBUCUMOCTBH TEIUIOTHI
npolecca oT Temrneparypsl. Y pasHenue Kupxroda.

Bropoii 3akoH TepmonumHamuku. OOpaTumble U HEOOpaTUMBIE B
TEPMOJMHAMUYECKOM CMBbICIEe Ipouecchl. DOpMyIMpPOBKM M MAaTEMaTU4YECKOE
BbIpaXXEHHE 2-r0 3aKOHa TepMOAMHAMMUKH. MakcumanbHass paboTa mpoiiecca.
[Tone3nas pabora. DuTponus. 3MeHeHrne SHTPONUHN B U30JIMPOBAHHBIX CUCTEMAX,
IPU U30TEPMHUYECKUX IPOLECCaX U U3MEHEHHH TeMmneparypbl. CTaTUCTUYECKUI
XapakTep  BTOpPOro  Hayajga  TepMoauHamukd.  CBs3p  SHTponMH  C
TEPMOANHAMUYECKON BEPOSATHOCTBIO COCTOSIHUSL CUCTEMBI. Y paBHEHUE bonpliMana.

Tpernii 3akoH TepMOAMHAMHUKU. AOcontoTHass sHTponua. CraHaapTHas
OHTPOMUSA TBEPIbIX, XKUIAKUX U Tra3000pa3HbIX BenlecTB. lcnonb3oBaHue
CTAHJAAPTHBIX SHTPONUH ISl pacueTa U3MEHEHUS SHTPOIIUU PEAKIIUH.

TepmoanHaMuueckue NoTeHIMalnbl. JHeprus ['enbmronsia, sueprus ' mdoca
U CBsI3b MeXIy HUMH. VM3Mmenenue sneprum ['enpmroinbiia u sHepruum ['mb6ca B
CaMOITPOMU3BOJIbHBIX Iporeccax. [IoHsaTue 0 XuMU4eCKOM ITOTEHIHAIIE.

TepmonuHamuuyeckue XapaKTEpUCTUKU COCTOSIHUSA XUMHYECKOTO
paBHOBecHs. KOHCTaHTa XMMHMUYECKOTO PAaBHOBECHS M CIIOCOOBI €€ BbIPaXKECHHUS.
YpaBHEHHE W30TEPMBbI XUMHUYECKON peakIuu. YpaBHEHUs] M300apbl U H30XOPHI
XUMU4ecKo peakunu. CIeICTBHSI, BBITEKAIOIINE U3 TUX YPABHEHHUH U UX CBS3b C
npuHiunoM Jle-Illarense-bpayna. Pacuer KOHCTaHTBI XMUMHUYECKOI'O PABHOBECUS C
MOMOILBIO TAOJIUI TEPMOJUHAMUYECKUX BEJTUUHH.

1.2. Tepmoaunamuka (pa3oBbIX paBHOBeCHI

OcHOBHBIE TMOHATHS: TOMOI€HHass M TeTeporeHHas cucrtembl, (Hasa,
COCTABJISIIOIIME BEIIECTBA, KOMIOHEHTHl. UMCIO HE3aBUCHMBIX KOMIIOHEHTOB WU
yucio creneHed cBoOonbl. IlpaBuno a3 I'mb6ca. da3zoBble NpeBpallleHUs U
paBHOBECHsI: HUCIAapeHue, cyOauManus, IJIaBJIIeHHe, W3MEHEHHE aJUIOTPOIHOM
monupukarmu. Ypasaenus Knaneitpona u Knanelipona-Knaysuyca u ux cBsizb ¢
npuniuoM Jle-llarense-bpayna.

OIHOKOMIIOHEHTHBIE CHUCTEMBI. JlMarpaMMa COCTOSIHUSL BOJBI KAaK MPUMEP



JMarpaMM COCTOSIHUSL OJTHOKOMITOHEHTHBIX CUCTEM.

JIByxKOMIOHEHTHBIE (OMHapHbIe) cucTeMbl. [lonsTre 0 QU3HMKO-XUMUUIECKOM
aHaJln3e, ero NPUMEHEHHUE ISl U3YyYEHHUs JIeKapCcTBEHHBIX (popm. Tepmuueckuii
aHanu3. Kpuble oxnaxnaenus. [luarpamma IUIaBKOCTH OWHApHBIX CHCTEM C
HEOTPAaHWYEHHOW pPacCTBOPUMOCTBIO KOMIIOHEHTOB B JKHJAKOM U B3aUMHOHN
HEPAaCTBOPUMOCTBIO B TBEPJIOM cocTossHUU. Vcnonp3oBanue npasuina ¢ga3 'ndbdca
JUISL aHAJIM3a IUArpaMM COCTOSIHHMSL.

PacTBOpUMOCTD KUAKOCTENM B JKHUIKOCTAX. MieanbHble M peajbHBIC
pacTBopbl. /laBieHue HACBHIIICHHOTO Iapa Haja pacTBopoM. 3akoH Payms. Tunel
JMarpaMM «JaBJIE€HUE NIapa — COCTaBy», «TeMIlepaTypa KUIEHUsI — cocTaBy. [1epBriii
3akoH KonoBanoBa. OTkioHeHHs OT 3akoHa Payind. Aszeorpomnbl. Bropoii 3akoH
KonoBanosa. [Ipocras u ¢pakunonHas neperonka. lloHstue o pekTHupUKaLNU.
OrpaHvyeHHO pacTBOPHMBIE >KUAKOCTH. BepxHS1 W HIKHSIS KPUTHYECKHE
TEeMIIepaTypbl pacTBOpeHHUs. B3auMoHepacTBOpuMBbIE KUAKOCTH. Teopernueckue
OCHOBBI IEPETOHKH C BOJSHBIM IapOM.

TpeXKOMIIOHEHTHBIE  CUCTEMBI.  3akOH  pacmnpeneneHuss  Hepacra.
Koadpounuent pacnpenenenus. DxcTpakuusi. [IpuHIMOBI MOJyYyeHUsT HACTOEK,
OTBapOB.

1.3. CgoiicTBa pa30aBJeHHbIX PACTBOPOB HEYJIEKTPOJIUTOB U
3JIEKTPOJINTOB

KosmnuratueHble CBOMCTBA PACTBOPOB: OTHOCUTENBHOE IOHMKEHHE TABJICHHUS
HACBIIIEHHOI'O [1apa pacTBOpa, [IOHWKEHUE TEMIIEPATYPhl 3aMEP3aHNsl, TOBBILLICHNUE
TEMIIepaTypbl KHUIIEHHSI U OCMOTHYECKOE JaBJICHHE pPa30aBICHHBIX PacTBOPOB
HEeANeKTpoauToB. Kpuockonuueckas U 30yJIMOCKOMMYECKass KOHCTAHTbI U UX CBS3b
C TEIUIOTOM KUIIEHUS U TUIABJICHUS pACTBOPUTEIS.

KosmuratuBHble CBOMCTBAa pPacTBOPOB  DJIEKTPOJUTOB. M30TOHHMUYECKUU
K03 pULIMEHT.

Kpuomerpuueckuii, >0yTHMOMETPUYECKUA U OCMOMETPHYECKHI METObI
OTIpEJICIICHHS] MOJIIPHBIX MAcC, U30TOHMYECKOTO KO3 dHUIIUEHTA.

PacTBOpUMOCTB ra3oB B KMAKOCTIX. TepMOAMHAMHKA pAaCTBOPEHUS. 3aKOH
['enpu. YpaBHeHnue CeueHoBa.

Teopus pacTBOpoB CUIBHBIX 3JeKTpoUTOB Jlebas un Xrokkens. [lonstae 006
WOHHOW artMmoc(epe. AKTHBHOCTh HOHOB M €€ CBSI3b C KOHIIGHTpAIlUEH.
Koaddumument aktuBHocTn. MonHas cuna pactBopa. [IpenensHbiii 3akon Jlebas-
XIOKKEI.

HNonuzanus Boasl. MoHHOE pon3BeieHre BOAbl. BOAOPOAHBIN MMOKA3ATEND.

Bbydepnbie cucteMsl u pactBopbl. CocTaB, MeXaHu3M AeicTBUA U pacueT pH
aneraTHoro, pocharHoro, aMMUayHOTO, TUAPOKAPOOHATHOTO U TE€MOTIOOMHOBOTO
OydepHbix pacTtBopoB. bydepHas eMKOCTh U (PaKTOpbI, OT KOTOPHIX 3aBUCHUT €€
BeNMYMHA. 3HaueHue Oy(epHbIX CUCTEM JUIsl XUMUU U OUOJIOTHUH.

1.4. dnexkTpoxumus

IloHATHE PNEKTPUUYECKON MPOBOAMMOCTH. [IpOBOIHMKYM 1EPBOro U BTOPOTO
pona. VYnaenpHas M MOJISIpHAs JJIEKTPUYECKHE IPOBOJMMOCTH PACTBOPOB
AJIEKTPOJIUTOB M (PAKTOphl, BIUSIOIIME HA MX BeIMYMHY. MospHas



AIEKTPONPOBOHOCTh NpPU OECKOHEYHOM pa3BefeHuu. CKOpOCTh JBMKEHHS U
MOABUKHOCTh MOHOB. 3aKkoH Kouibpayia (3aKkoH HE3aBUCUMOTO JIBUKEHUS HOHOB).
DIEKTPONPOBOJHOCTh HEBOJIHBIX PACTBOPOB.

KongykromeTpusi, KOHIYKTOMETPUYECKOE OIpeNesieHue CTENeHUu WU
KOHCTaHTBI MOHU3aLUU cinaboro AIEKTPOJINTA, koapdunrenTa
AJIEKTPOINPOBOIHOCTH  CHJIBHOTO  DJIEKTPOJIHUTA,  PACTBOPUMOCTH  IUIOXO
PacTBOPUMBIX AIEKTPOIUTOB. KOHIyKTOMETpHUEeCKOe TUTPOBAHUE.

OJIEKTPOJIHbIE  TOTEHUMaldbl. MeXaHu3M BO3HMKHOBEHHUS  JBOHMHOIO
AIIEKTPUUECKOTO CJIOSl Ha TpaHHIe «MeTaJI-pacTBOp». YpaBHeHue HepHcra.
CranmapTHble  JJIEKTpOJAHBIE  ToTeHUManbl. Kiaccupukanus  3IEKTPONIOB.
CranmapTHBIA  BOJOPOJAHBIM  JJIEKTPON.  XJOPCEPEOpPSIHBIN  AJIEKTPOA  Kak
IPEACTaBUTENb JJIEKTPOAOB BTOPOro poja. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
ANEKTPOJAbl M MEXaHU3M BO3HUKHOBEHUS NOTEHIHAIbl HAa HUX. YpaBHEHHE

Hepncra-Ilerepca. CranpapTHbIi 17§ (opMaIbHBIN OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIN NOTEHIHAI OMOJIOTUYECKHUX OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX CHUCTEM. LHoHOcenekTuBHble 31eKTpoabl. CTEKIISHHBIN
DIIEKTPOLI.

['anbBaHMYECKHE RJIEMEHTHI: XMMHYECKHE U KOHUEHTpAalUUOHHbIE. Pacuer
OJIC ranbBaHUYECKHUX DJICMEHTOB.

[ToreHuMOMETpHS, MOTEHIIMOMETPUYECKU  MeToj  u3Mepenus  pH.
[ToTeHuroMeTprUeCcKOe TUTpoBaHUE. lIpuMeHeHHe MeTo/la MOTEHUUOMETPUH B
Ouonoruu, MEIUIMHE U (hapMaIuu.

1.5. KnuHeTuKka XMMHMYeCKUX PeaKIUi U KATAJIN3

[IpenMer xuMHUUYECKOW KUHETUKHU U €€ 3HadeHue it papmarnuu. OCHOBHBIC
MOHSATHUSI. POCTHIE U CJI0KHBIE, TOMOTEHHBIC U TeTeporeHHbIe peakiuu. CKopocTh
XUMHUUYECKUX PEAKIIUNA U METObI €€ ONPEICIICHUS. 3aBUCUMOCTb CKOPOCTH PEaKIIUU
OT pa3IMYHbBIX (PaKTOPOB. 3aKOH JIeUCTBYIOUX Macc. [Tops10k U MOJEKYISIPHOCTD
peakiuu. KuHeTnueckue ypaBHEHUS PEAKUUM HYJIEBOTO, MEPBOTO U BTOPOTO
nopsiakoB. [lepuon nomyrnpeBpainenus. MeToasl onpeaeaeHus nopsaKa peakinm.
3aBUCUMOCTh CKOPOCTU peakinuu oT TemrepaTypsl. l[lpaBuno Bant-T'odda.
Temneparypubiii  KOd(pGUIIMEHT CKOPOCTH pEaKIUU. YCKOPEHHBIE METOJbI
OMpENICNICHUs] CPOKOB TOJHOCTH JIEKAPCTBEHHBIX MPEMapaTtoB. Y paBHEHUE
Appenuyca. OCHOBBI TEOPUU aKTUBHBIX COyAapeHUil. DHeprusi aktuBauuu. CBs3b
MEXIY CKOPOCTBIO pEaKIMu M dSHepruel axtuBanuu. Crepuueckuii (paxTop.
Metoasl ompeaeneHuss dHEPTUM akTUBauu. [loHATHE O TEOpPUU MEPEXOTHOTO
COCTOSIHUS (aKTUBUPOBAHHOTO KOMILJIEKCA).

CrnoxHble peakiuu: oO0paTuMble, TapajuiesibHbIe, IOCIeI0BaTEIbHbIC,
conpsbkeHHble. [IpeBpanieHns JTE€KapCTBEHHOrO BEIIECTBA B OpPraHU3Me Kak
COBOKYITHOCTh  IOCJI€IOBATEIbHBIX TMPOIIECCOB, KOHCTAHTa BCACBIBAHUS W
KOHCTaHTa »iauMmuHanuu. [lenmdesle peakiuu. Craauu [EMHOWM  PEAKIIHH.
HepasBeTBiieHHBIC U pa3BETBIICHHBIC IIEMTHbIE peakinu. DoToxumMuueckue peakiuu.
3aKkoH (P OTOXMMHUYECKON IKBUBAJIEHTHOCTH DUHIITEHHA.

Oco0eHHOCTH TeTepOreHHbIX peakiui. CKOpPOCTh T'€TePOreHHBIX PEAKIIUN.
Kunernueckass n nuddy3mnonHas 061acTd reTeporeHHBIX MpoIrieccoB. PaKTOPHI,



ONPENENSIONIME CKOPOCTh TE€TEPOreHHBIX PEAKIU.

Karanus. [1onoxutenbHbIl M OTPULATEIBHBINA, TOMOTE€HHBIN U T€TEPOTECHHBIN
Katanu3. MexaHu3Mm JEMCTBUS KaTalau3aropa Mpyu rOMOT€HHOM KaTalau3e. DHEprus
AKTHBAllMM KaTATUTHYECKUX peakiuil. KHCIOTHO-OCHOBHBIN KaTajau3 B pacTBOPAX.
MeTaniokoMIIEeKCHbIN  KaTanu3. OepMEHTaTHBHBIM KaTaliu3 M OCOOCHHOCTU
dbepMeHTOB, Kak KaTtaiu3aTopoB. TOpMOXKEHHME XUMHUYECKUX  pEaKIuil.
NHruburopsl.

1.6. ®u3uKo-XUMHYECKHE OCHOBbI NOBEPXHOCTHBIX SIBJIEHU I

[ToBepxHOCTHBIE sIBIEHUA M WX 3HaueHue B ¢apmanuu. [loBepxHOCTHas
sHeprusi [nbOO6ca ¥ TOBEPXHOCTHOE HATsHKEHHE. MeToabl  ompeaeseHus
MOBEPXHOCTHOTO HATSKEHHUS. 3aBUCHUMOCTh IMOBEPXHOCTHOTO HATSXKEHHUS OT
paznuuHbix (paktopoB. IloBepxHOCTHasi akTUBHOCTH. [IOBEpXHOCTHO-aKTHMBHBIC
(ITAB), mnoBepxHocTHO-uHakTUBHBIE ([IMMB) ¥ MNOBEpXHOCTHO-HEAKTHUBHbBIC
BemectBa (ITHB). IlpaBuno roxino-Tpaybe. WM3oTepma MOBEPXHOCTHOTO
HaTsDKEHUA. Y paBHEeHHE [IIMIIKOBCKOTO.

[Tonarune cmaumBanus. KpaeBoi yron cmaunBaHus. YpaBHeHue FHOHra.
OHTaNbUs CMavYuBaHUs U KOIPHUIIUEHT THAPOPUIHHOCTH.

AncopOrisi Ha TOABIXKHBIX TIpaHuIax paszgena (a3 («KHIKOCTb-Ta3»,
OKHJIKOCTh-)KUJIKOCTB»). YpaBHEHUE M30TepMbI afcopOiuu ['m66ca. OpueHTanus
mouiekyn ([TAB) B moBepxHocTHOM cioe. OmnpeseneHue Iionaan, 3aHuMaeMon
Mmouiekyioit ITAB B HachIllieHHOM aJIcOPOIIMOHHOM CJI0€, 1 MaKCUMaIbHOU JJIMHBI
Monekyisl [TAB.

AncopOuus Ha TBepAbIX ancopOeHTax. 3mepenue aacopOIu Ha rpaHuax
paszena «TBEPIOE TEN0-Ta3» U «TBEPHAOE TENO-KUIKOCThY. DaKTOPHI, BIAUSIOIINE
Ha aJcopOLMIO Ta30B U PACTBOPEHHBIX BeweCTB. OCHOBHBIE MOJIOKEHUS TEOPUU
MOHOMOJIEKYJISIPHON aJcOPOLIMM U YpaBHEHHE M30TEpMbI afcopOuuu JleHrmiopa.
VYpaBuenue wuzotepmbl ancopobuuu Dpeitnanuxa. OnpeneneHue MOCTOSIHHBIX B
ypaBHeHusix Jlenrmiopa u @DpelHanmxa 10 JKCHEPUMEHTAIbHBIM JTAHHBIM.
[Tomumonexkymsiprast  ancopbumsi. Kanmwmnsapuas KoHaeHcaius, —aOcopOrus,
XEMOCOPOIIHS.

AncopO1ius 3NIEKTPOIMTOB U3 PACTBOPOB. DKBUBAJICHTHAS M M30UpaTeIbHas
ancopOuus nonoB. IIpaBmiio I1anera-®dasuca. lonooOmenHas agcopouusi. MoHUTHI
u ux knaccudukanus. OOMeHHast eMKOCTh. [[puMeHeHre HOHUTOB B (hapMaluu.

[Tonsitue o xpomarorpadum.

2. KosutonaHasi xumus

2.1. JlucnepcHbie cucrembl. Kiaaccupukauus AUCIEPCHBIX CHCTEM.
IHosyyeHue, 0YMCTKA, CBOMCTBA, YCTOMYMBOCTL U KOATYJISIUSA KOJJIOUIHBIX
pPacTBOpoOB

Hctopust pa3BuTUS KOJUIOMAHONW XWMHUHU. 3HAYCHUE KOJUIOMAHOW XHMHUU B
bapmarnum.

Crpyktypa aucnepcHbix cuctem. [lucmnepcHas ¢aza, aucrnepcHas cpena.
CreneHb TUCIIEPCHOCTH.

Knaccupukanmym OUCHIEPCHBIX CHUCTEM IO arperaTHoMy COCTOSTHHIO
nucrnepcHo (a3pl M IUCTIEPCHOHHOM Cpenbl, MO XapakTepy B3auMOJEUCTBUS
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nucnepcHo (a3bl ¢ TUCIEPCUOHHON CPEOi, MO MOABMYKHOCTH JUCTIEPCHOM (Pa3bl.

MeToapl MONMy4YeHHS] W OYHCTKH KOJJIOUJHBIX PacTBOPOB ((puibTparms,
JTaITN3, SJCKTPOIUANIN3, YAbTPaUIBTPALINS).

bpoyHoBckoe  aBuwxkeHue,  aud@ys3us,  OCMOTHYECKOE  JaBJICHHE.
Cemumentanus. CeauMEHTAIlMOHHAs YCTOMYMBOCTD W CEAUMEHTAlMOHHOE
paBHOBecue. llenTpudyra m ee NpuMeHEHHE I HCCICAOBAHMS KOJIJIOMIHBIX
cucteM. CeqUMMEHTAIIMOHHBIN aHAJIH3.

PaccenBanue u mornomnieHue cera. YpaBHenue Panes. Hedemomerpus.
VAbTpaMHUKPOCKONIUA M AJIEKTPOHHAsT MHUKPOCKONMUS KOJUIOMIHBIX CHUCTEM.
Omnpenenenve GopMbl, pa3MepOB U MACChl KOJUTOMIHBIX YaCTHII.

[Iprpona snEKTpUYECKUX SIBJICHUM B JUCIEPCHBIX CHCTeMax. MexaHus3m
BO3HUKHOBEHUS MJIEKTPUUECKOTO 3apsiia KOJUIOMAHBIX YacThll. CTpOeHHE JBOMHOTO
DIEKTPUYECKOro  cios.  Munenna, CTpOEHME  MHULEIUIBl  30J.  3apsn,
AIEKTPOTEPMOANHAMUYECKUNA U BJICKTPOKMHETUYECKUM TOTEHIMAT KOJUIOWIHOMN
YacTULBl. BIusHME 3JIEKTPOJIMTOB HA ANEKTPOKMHETHYECKUM TOTEHINAI. SIBIeHne
nepe3aps ik KOJJIOMIHBIX YaCTULL.

DJIEeKTPOKHHETUUECKUE sIBJICHUA. OJekTpodopes. DmekrpoocMoc. CBs3b
CKOPOCTH  3JeKTpodope3a  KOJUIOMAHBIX YacTUIl UM  3JEKTpoocMoca ¢
AIIEKTPOKMHETUYECKUM  MOTEHLUMAJIOM  KOJUIOMJIHBIX  4YacTul  (ypaBHEHHE
['enpMmromsia-CMOIyXOBCKOTO). OnexTpodopeTnyeckas IIOJBUYKHOCTb.
[TpakTHueckoe NpUMEHEHUE 3JEeKTpodope3a U 3JEKTpoocMoca B (apMalluu.
[ToTeHnMan ceIMMEHTAMU U IIOTEHIMAI IPOTEKAHUS.

Kunernueckass w arperatmBHas yCTOMYMBOCTH KOJUIOMAHBIX CHCTEM.
®daxropsl ycronunBocTH. Koarynsuus u gpakTopsl, ee BeI3bIBatone. MenneHHas u
obicTpas koaryssauus. [lopor koarynsiuuu u ero onpeaenenue. [Ipasuno lynbie-
[Mapau. Yepenosanue 30H koarysinuu. Koarynaius 3051€i cMecsIMU 3JE€KTPOJIUTOB.
AJITMTUBHOCTh, AHTArOHM3M W CUHEPIU3M HOHOB IIPU KOAryJsIMM CMECSMHU
anexkTponuToB. KomnonaHas 3amura.

Teopun koarymsuuu. AgncopOumonHass Teopus Opeinpmxa. Teopus
Hepsruna-Jlangay-®epses-OpepOeka.

2.2. Pa3Hble KJIacChl IMCIIEPCHBIX CHCTEM

A3po30J1: METO/IbI IOJYYEHHUS], MOJIEKYJISIPHO-KUHETUYECKHE, ONTUYECKUE U
AIEKTPOKMHETUYECKHE CBOMCTBA. ATrperatuBHas YCTOMYMBOCTb a’po30Jied H
dakTopsl, ee onpeaensronue. Pazpymenue aspozoneit. [Ipumenenne a’po3oseii B
bapmarnum.

[Topomikn wu wux cBoiicTBa. CHEXKUBAEMOCTb, TPAaHYJIUPOBAHUE U
pacnbuIIeMOCTh MOPOIKOB. [IpuMeHeHne moponikoB B (papMaiuu.

CycneH3un: METOIbI MOJYYEHUSI, MOJIEKYJISIPHO-KUHETUYECKUE, ONITHYECKNE
Y DJICKTPOKMHETUYECKUE CBOMCTBA. Y CTOWYMBOCTD CYCIIEH3UI U ONIPEACIISIOIINE €€
dbaxTopbl. Onokynsius. CeIMMEHTAIMOHHBIA aHan3 cycnieH3ui. [1ensl. [1acTol.

Omynbcuu. Tunbel 3mynbcuil. MeTonpl NOJNy4YEHUS. OMYJIbraTopbl U
MeXaHU3M ux aeicTBus. OOpaiieHue pa3 sMynbCcuid. Y CTOMUUBOCTH SMYJIbCUHN U €€
HapyweHnue. ®akrtopel ycrtoilunBoctH s3Mmyibcuid. Koanecuenums. CpoiicTBa
KOHIICHTPUPOBAHHBIX M BBICOKOKOHIICHTPUPOBAHHBIX 3MyJbcui. Ilpumenenue
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CYCIIEH3UI U 3MYJIbCHI B (papMariuu.

MuuemisipHble  KOJUIOWJHBIE CHUCTEMbI, OOpa30BAHHBIE ITOBEPXHOCTHO-
akTuBHbIMU BemiecTBamMu (MIIAB): pacTBopbl MbLI, I€TEPreHTOB, KpacUTEJEH.
MunemoobpazoBanrie B pactBopax IIAB. Kpurtudeckas KoHLEHTpanus
MUILIeJUI000pa3oBaHusl U ee onpexaenenue. ComoOunn3anvs W €€ 3HAUYCHUE B
dbapmaruu. MunemisipHbie KOJJIOUIHBIE CUCTEMBI B (papMaliiu.

2.3. BbICOKOMOJIEKYJISIDHBIE COeIMHEHUS U UX PACTBOPHI

Meroaslt monydenus BMC. Knaccudukanus BMC. T'mbGkocts 11enu
noJauMepoB. BHyTpeHHee BpalleHHEe 3BE€HbEB B Makpomodiekyinax BMC.
Kpucrammueckoe n amopdnoe coctostane BMC.

HaGyxanue u pactBoperne BMC. Mexanusm HaOyxanus. TepMoaunHamMuka
HaOyxaHusa u pactBopeHus BMC. BnusgHue paznuyHbiXx (PaKTOPOB Ha CTENEHb
HaOyxaHus. JIMOTponHbIE PsiIbI HOHOB.

Bsaskocte pactBopoB BMC. Ortknonenue cBoucTB pactBopoB BMC or
3akoHOB Hprorona u Ilyaseinsa. I[IpuumHBI aHOMaIBHOW BS3KOCTH PAacTBOPOB
nosimMepoB. OTHOCHTENbHAsA, YIElbHas, INPUBEICHHAas W XapaKTEPUCTHUYECKas
BsA3KOCTU. Y paBHeHue LlITayaunrepa u ero monudpukanus. OnpeaeneHue MoJIsspHON
Macchl OJUMEPa BUCKO3UMETPUYECKUM METOOM.

[TonuMepHble HEINEKTPOIUTHI M MOJUAIEKTPOJIUTHL. [lommamgoauTsl.
N3osnekTpuyeckas TOUKa NOJIMaM(POIUTOB U METO/IbI €€ ONpeCICHUsI.

OcMmotnueckue cBoiictBa pactBopoB BMC. Ocmornueckoe aaBieHHE
pacTBOPOB MOJIMMEPHBIX HEANIEKTpoauToB. OTKIOHEHHE OT 3akoHa Bant-T'odda.
VYpaBuenne T'amnepa. OmnpeneneHue  MOJSPHOM  MAacChl  MOJUMEPHBIX
HEANEeKTpoauToB. [lommanexkrponmutel. OCMOTHYECKOE NABIEHUE PACTBOPOB
MOJIMRJICKTPOJIUTOB. MemOpanHoe paBHOBecue JloHHaHAa.

@aktoppl  ycronumBocTH pactBopoB BMC. BeicanuBanue, noporu
BBICAJIMBAHUS. 3aBUCUMOCTb [TOPOTOB BbICAJTMBaHUA MOJIHaMpoanuToB oT pH cpensl.
Koanepsanus. MuxkpokoanepBarus. buonornueckoe 3HAYCHHUE.
MukpoxkarncynupoBanue. 3acTyiHeBaHue. BnusHue pa3nuuHbiXx (aKTOpOB Ha
CKOPOCTh 3acTyJHeBaHUs. TukcoTponusi ctyaHed u reneil. CUHEpe3uc CTyIHEN.
HNudbdy3us u nepuognvecKkue peakiiuy B CTyIHSIX U TeIsX.
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NHOPOPMALINOHHO-METOANYECKASA YACTD

JINTEPATYPA

OcHoBHaA:

1. benses, A. I1. ®usnueckas u kojuionaHas xumusl : yueOHuk / A. I1. benses,
B. U. Kyuyk ; mox pen. A. Il. benseBa. — 2-¢ uzn., nepepad. u gomn. — Mockga :
I'DOTAP-Menua, 2018. — 752 c¢. — DnekTpoH. Bepcus u3d. — PexxuMm nocrymna:
https://www.studentlibrary.ru/book/ISBN9785970446607.html. — Jlata moctymna:
21.03.2022.

JlonoJiHUTEILHAS

2. bensies, A. I1. ®uznyeckas v KOJIJIOUTHAS XUMHUS : YI€OHUK 7S CTYICHTOB
VUpEKJICHUN BbICHI. Mpod. oOpa3oBaHuUsl, OOYYAOUIUMXCS MO CHEHUATBHOCTU
«Dapmanus» o qucuuruinHe «Pusnyeckas u koutonaHas xumusi» / A. I1. benses,
B. 1. Kyuyk ; mox pex. A. I1. bensieBa ; M-Bo o6pazoBanus u Hayku PD. — 2-e u3g.,
nepepad. u gon. — Mocksa : I'DOTAP-Menua, 2014. — 751 c.

3. Epmios, 0. A. Komnougnas xumusd. @usnyueckas XUMHUA JTUCHEPCHBIX
cucteM : yuel. Jis cTyAeHToB Meal. By30B / FO. A. EpmioB ; M-Bo o6pa3oBaHus u
Hayku P®. — Mocksa : I'DOTAP-Menua, 2013. — 351 c. : u.

4. Epmios, FO. A. O6mias xumus. buoduszndeckas xumusi. XuMusi OMOT€HHBIX
AJIEMEHTOB : y4e0. M1l CTyJACHTOB Mel., OMOJI., arpoH., BETepHUHAp., SKOJI. BY30B /
1O. A. Epmios, B. A. ITonikos, A. C. bepnsun ; mox pen. FO. A. Epmosa. — 10-¢ u3g.,
nepepad. u npomn. — Mocksa : FOpaiit, 2014. — 559 c.

5. 'opmikos, B. 1. OcHoBbI puznueckoit xumun : yueOHuk / B. . I'opuikos,
N. A. Ky3nenos. — 7-e u3a. — Mocksa : Jlabopatopus 3uanuii, 2021. — 410 c.

6. JlutBunosa, T. H. OOmas xuMmus: 3amauyd ¢ MEIMKO-OMOJIOTHYECKOMN
HanpasneHHocTho / T. H. JIutBunoBa. — PoctoB-Ha-/{ony : ®denunkc, 2014. — 319 c.

METOJUYECKHUE PEKOMEHIAIIMA 110 OPTAHU3AIIUU U BBIIIOJTHEHUIO
CAMOCTOSTEJBbHOM PABOTBI OBYUAIOHIUXCS 11O YYEFHOM JTUCIIUTIJINHE

BpewMms, oTBelecHHOE Ha CaMOCTOSTEIIbHYIO padOTy, MOXKET HCIIOJIb30BAThCS
0Oy4JaroImMMuUCs Ha:

MOJITOTOBKY K JICKITHSIM M JTaOOPAaTOPHBIM 3aHSATHSM,

MOJITOTOBKY K 3a4€Ty U 3K3aMEHY;

MOJIFOTOBKY K UTOTOBBIM U KOHTPOJILHBIM paboTawm;

popabOTKy BOIIPOCOB, BHIHECEHHBIX Ha CAMOCTOSATEIPHOE U3yUEHHE;

pellleHre CUTYAIlMOHHBIX 3a/1a4;

BBITMOJIHEHHE UCCIICIOBATEIbCKUX M TBOPUECKHX 3aaHHIA;

MOJITOTOBKY TEMaTHYECKUX JOKIJIA0B, MPE3CHTAIIHIH;

BBITMOJTHCHHUE MTPAKTHUCCKHUX 3a[aHMHIA;

KOHCIICKTUPOBaHUE YUeOHOM TUTEpaTyphI;

cocTaBlicHHE 0030pa HAYYHOU JIUTEpPaTypPhl 10 3aJaHHOM TEME;

COCTaBJICHUE TEMAaTHICCKOW MTOIOOPKH JTUTEPATYPHBIX HCTOYHHKOB,
WHTEPHET-UCTOYHHKOB;

COCTaBJICHUE TECTOB JIJISl OPTaHU3AINN B3aHMOKOHTPOJIS .


https://www.studentlibrary.ru/book/ISBN9785970446607.html
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OCHOBHBIE METO/II OPTAHU3AIUU CAMOCTOATEILHON paOOTHI:
BBICTYIUICHUE C JIOKJIAIOM;

U3Y4YEHUE TeM M MPoOsieM, He BHIHOCUMBIX Ha JICKIIUUA U 3aHATHS;
KOMITBIOTEPU3UPOBAHHOE TECTUPOBAHUE;

V3TOTOBJIICHUE TUJAKTUYECKUX MaTEpUAsiOB;

MOJATOTOBKA M y4acTHE B aKTUBHBIX (hopMax 00ydeHHUS.

KoHTponb caMoCTOATENBHON pabOThI MOXKET OCYIECTBIISTHCS B BUJIE:

KOHTPOJIBHOH paboTHI;

UTOTOBOI'O 3aHATHSA, TUCbMEHHON pabOThI, TECTUPOBAHUS;

3aIUTHl yYeOHBIX 3a/1aHUH;

3aIIUATHI IPOTOKOJIA JAOOPATOPHOTO 3AHSTHS;

OLICHKM YCTHOT'O OTBETA Ha BONPOC MJIM PELIEHUS 3a/1a4i Ha MPAKTUYECKUX
3AHATUSX;

MIPOBEPKHU YYEOHBIX IPOTOKOJIOB;

WHJIUBUIYAJIbHOU O€ceIbl.

ITEPEYEHB PEKOMEHJIYEMbBIX CPEJICTB JJUATHOCTUKHA
JIns AMarHOCTHKYA KOMIIETEHIIMM MCTIOJIB3YIOTCS CIICTYIOMIKE (hOPMBI:

YcrHas ¢popma:

cobece0BaHus;

dbpoHTanbHbIC, UHIUBUIYAIbHBIC 1 KOMOMHUPOBAHHBIEC OMIPOCHI;
YCTHBIN 3a4€ET;

YCTHBIN 3K3aMEH.

IMucsmennas ¢popma:

TECTBHI;

KOHTPOJIbHBIE OMPOCHI;

KOHTPOJIbHBIE padOTHI;

NUCBMEHHBIE OTYETHl TI0 ayAWTOPHBIM (JOMAIIHUM) TPAKTHYECKUM
YIpaXHEHUSIM;

MMMCbMEHHBIC OTYETHI 1O JaOOpaTOPHBIM padoTaMm;

CTaHJaPTU3UPOBAHHBIE TECTHI,

OLICHMBAaHUE HA OCHOBE MOAYJIbHO-PEUTHUHTOBOM CUCTEMBI.

YcTHO-UCbMeHHas1 popMa:

OTYETHl MO AayJUTOPHBIM MPAKTUYECKUM YIPAXKHEHUSM C HX YCTHOU
3alIUTOM;

OTYETHI MO JOMAIIHUM MPAKTUYECKUM YIIPAKHEHUSIM C UX YCTHOM 3allIUTOM;

OTYETHI 1O Ja0OPATOPHBIM pabOTaM C UX YCTHOM 3alIUTOM;

3aUeT;

HK3aMEH;

OLICHHBAHNE HA OCHOBE MOJYJbHO-PEUTUHIOBON CUCTEMBI.
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Texnnueckas ¢popma:
3JIEKTPOHHBIE TECTHI,

AIEKTPOHHBIE TPAKTUKYMBI;
BU3YaJIbHBIE JTA0OpaTOPHBIE PAOOTHI.

agbrwnE

ITPUMEPHBIN NEPEYEHD TPAKTUYECKHUX HABBIKOB

Omnpenenenre TEMIOTH PACTBOPEHUS COJIM (WJIM APYTOTOo Mpoliecca).
Omnpenenenre KOHCTAaHThI PABHOBECUS] TOMOTEHHON PEAKIIUH.
[TocTpoeHne AuarpaMmbl COCTOSIHUS AIBYXKOMITIOHEHTHON CHCTEMBI.
[TpuroroBnenune OypepHbIX pacTBOPOB € 3aJaHHBIM 3HaueHHeM pH.
Onpenenenue OydepHOH €MKOCTH MPUTOTOBIEHHOro OydepHOro

pacTBOpa 1o KUCJIO0TC U IO OCHOBAHUIO.

6. KongykTOoMeTpuyeckoe THUTPOBAHHWE CHUJIBLHON W CIa0OW KHUCIOT M HX
CMECH.

/. W3mepenue pH pacTBopa NOTEHIIMOMETPUUECKUM METOAOM.

8. IloreHunmomeTprueckoe TUTPOBAHUE CUIILHOW U CJIa0OW KHUCIIOT.

9. Omnpenenenue IIOTEHLIAAJIA OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHOTO
IIEKTPOAA.

10. OnpeneneHue KOHCTAHTHI CKOPOCTH PEAKITUH.
11.TlonyuyeHue u onpeieJICHUE TOPOTOB KOATYJISIINH 30JICH.
12. TlpuroToBiieHUE AMYJIbCUI U OTIPEICIICHNE UX THIIA.



COCTABUMTEJIN:

3aBeayromuii kadeapoit oOieH,

(br3UYECKON U KOJIJTIOMAHON XUMHUHU

yapexieHus: oopazoBanus «ButeOckuii

FOCYJapCTBEHHBI MEIMIITUHCKUI

YHUBEPCUTET», TOKTOP MEAArOTUUYECKUX

HayK, ipodeccop 3.C.Kynnesuu

Crapumii npenogaBaTenb Kadeapsl

o0mel, Gpu3nIecKor U KOJUTOUTHOM

XUMUU YUPEXKICHUS] 00pa30BaHuUs

«BuTebckuii rocyjapcTBEHHBIM

MEIUIUHCKUN YHUBEPCUTET» A.E.benapuxk

OdopmiieHre TUNIOBOM y4eOHOUM MporpaMMbl U COMPOBOXKIAIONIUX JOKYMEHTOB
COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSIM

HavanbHuk yue6HO-METOINYECKOTO

OTJIEJNa YUPEXKIEHUS 00PA30BAHUS

«BuTebckuii rocygapcTBEHHbIN Op/ieHa

Hpyx0bl HAPOJOB MEAUITMHCKUAN

YHUBEPCUTET» A.B.T'aiinykoBa

HavansHuk PecnyOnukaHnckoro neHrpa

HAayYHO-METOJIMUECKOTO 00ecCTIeUeHUs

MEJUIIMHCKOTO U (papMaIieBTHIECKOTO

00pa3oBaHUs TOCYAAPCTBEHHOTO

yapexieHus oopazoBanus «bemopycckas

MEIUITMHCKAS aKaJIeMus

MTOCIEAUIIIIOMHOTO 00pa30BaHUs JI.M.Kananen




Caenenus 00 aBTOopax (COCTaBUTENIX) THUIIOBOM y4eOHOM MporpaMmbl

damuims, UM, OTIECTBO

Kynuesnu 3unania CrenaHoBHa
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npodeccop

@ cnyxeOnblii +375 (212) 64-81-61

E-mail: wkuntzewitch@tut.by
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