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1. Heau v 3a1a4n yuyeOHOM AUCHMILIMHBI (MOAYJIsl, IpakTuk, ['HA).

Heap AucuMnauHbl: GOPMHUPOBAHNE y O0YUAIOIIUXCS CUCTEMHBIX 3HAHUH M YMEHHIA BbI-
HOJIHATH PACUYEThl MapaMeTPOB PU3UKO-XUMUYECKHUX MPOLIECCOB, IPU PACCMOTPEHUH UX (PU3HKO-
XUMHUYECKON CYIIHOCTH U MEXaHU3MOB B3aMMOJEHCTBHSI BELIECTB, MPOUCXOASIIUX B OPraHU3Me
YeJIOBEKa Ha KJIIETOYHOM U MOJIEKYJIIPHOM YPOBHSIX, a TaK)K€ MIPU BO3JEHCTBUU Ha *KMBOHM opra-
HU3M OKPYXKaIOLIEH CpeIbl.

3agaum M CUMILIMHBL:

- 03HaKOMJICHHME C IPUHLIUIIAMU OpraHU3alK U paboThl B XUMUYECKOH J1abopaTopuy;

- 03HAaKOMJIEHHE C MEPONPHUATUAMU 10 OXpaHe TPYJla U TEXHUKE Oe30MaCHOCTH B XUMHUYe-
CKOM J1ab0paTopuH, C OCYIIECTBICHUEM KOHTPOJIA 32 COOIIOJICHUEM U 00€CTICUCHHEM KOJIOTH-
4eCcKol 0e30MacHOCTH MpHU paboTe ¢ peaKTUBAMU;

- (opmupoBaHHe MpeACTaBICHUN O (PU3MKO-XMMUYECKUX acCHeKTaXx Kak O Ba)KHEHIINX
OMOXMMHUYECKUX TMPOLECCaxX M Pa3lIMYHbIX BHUJAX TOMEOCTa3a B OpraHU3Me: TEOPETUYECKHE OC-
HOBBI OMORHEPIreTHKH, (DaKTOPbI, BIUAIOIIME HA CMEIICHUE PaBHOBECUS OMOXMMHUYECKUX IPO-
LIECCOB;

- U3y4YEHUE CBOWCTB PacTBOPOB, PA3JIMYHBIX BHUJOB PABHOBECHM XUMHUYECKHUX PEAKIMU U
IIPOLIECCOB JKU3HEEATENBHOCTH;

-U3y4yeHUE MEXaHU3MOB JIeHCTBUS Oy(pEpHBIX CUCTEM OpraHM3Ma, UX B3aHUMOCBS3b U POJIb
B [IOJIIEP’KAHUH KUCIIOTHO-OCHOBHOI'O TOMEOCTA3a;

- N3y4YEHHE 3aKOHOMEPHOCTEH MpoTeKaHus (U3UKO-XUMHUYECKUX MPOILIECCOB B JKUBBIX CHU-
CTEMax € TOYKH 3PEHHUS UX KOHKYPEHLMH, BO3HUKAIOLIEH B pe3yJbTaTe COBMELIECHUS pPaBHOBE-
CHUI pa3HbIX THIIOB;

- U3y4YEHHE CBOMCTB BEIIECTB OPraHUYECKON U HEOPraHU4ECKON IPUPOJIBI;

- U3y4YEeHHE PO OUOTE€HHBIX JJIEMEHTOB U UX COSAMHEHUN B KUBBIX CUCTEMAX;

- U3y4eHue (PU3NKO-XMMUYECKUX OCHOB IOBEPXHOCTHBIX SIBICHUM U (PaKTOPOB, BIUSIOLINX
Ha CBOOO/IHYIO IOBEPXHOCTHYIO 3HEPTHUIO;

-U3ydeHrne ocoOeHHOCTEeH afcopOLMM Ha Pa3IMYHBIX I'paHMLAX pa3fenoB (a3; (U3UKO-
XUMHUYECKHX OCOOEHHOCTEN AUCIIEPCHBIX CUCTEM U PaCTBOPOB OMOMIOIMMEPOB;

- (hopMupoBaHME HABBIKOB U3yUCHHs HAYYHOH XUMHUECKOM JIUTEpaTyphl;

- (hopMupoBaHHE YMEHUH [T pelieHHus TPOOJIEMHBIX U CUTYallMOHHBIX 3a/1a4;

- (popMHpOBaHUE MPAKTUUYECKUX YMEHHH MMOCTAHOBKHU U BBINOJIHEHHSI 3KCIIEPUMEHTAIbHON
paboThL.

2. Mectro gucuuniannsl (MmoayJs, npaktuku, I'MA) B crpykrype OIIOII no Hanpas-
JIGHHIO MOATOTOBKH (CIEIUAJIBLHOCTH).

Juctummnaa «XuMus» BXOTUT B iepedeHb 0a30Boit yactu OITOIT moaroToBkH crieruaim-
ctoB 1o crienrasibHocTH 31.05.01 JleueOHOe nemo (¢ IeMeHTaMu aHTIIMHCKOTO SI3bIKA).

OOy4eHre CTYJIEHTOB OCYIIECTBISIETCS Ha OCHOBE NMPEEMCTBEHHOCTH 3HAHWA U YMEHUH,
MOJIYYEHHBIX B Kypce «XHUMHs» 00Ieo0pa3oBaTeIbHbIX YUSOHBIX 3aBElICHUN. SIBIsieTcs mpe-
HIECTBYIOLIEH ISl U3YYEHUS! TUCLUILUINH: OMOXMMHUS; TUCTOJIOTHS, IMOPUOIOTHUS, IUTOJIOTHS;
HOpMaJIbHAsl (PU3HMOJIOTHS; MAaTO(U3UOJOTHS, KIMHUYECKas MaTOPU3HOJIOTHS, (apMaKOIOTHs;
TUTHEHA; MUKPOOHOJIOTHS, BUPYCOJIOTHS; KITUHUYECKUE TUCIUTIITUHBI.

3. IlepedyeHb MIAHUPYEMBIX Pe3yJIbTATOB O0y4eHHs] H BOCIHTAHMS 10 JMCHUILIMHE
(MOIy.110), COOTHECEHHBIX ¢ TUIAHUPYEMBIMH Pe3yJbTaTAMU OCBOEHHsI 00pa3oBaTeIbHOM
NpOrpaMmsl.

I[Inanupyemble pe3yabTaThl OCBOEHHsI 00pa30BaTeIbHON MPOrpaMMbl — KOMIMETEH-
UM 00yYAKIINXCS, YCTAHOBJIEHHbIE 00Pa30BaTEJIbHBIM CTAHIAPTOM:

B pesynprare m3ydyeHus y4eOHOW MUCHUILIMHBI y oOydaromierocs GopMupyeTcs oOIe-
npodeccuoHanbHas KOMITETESHITUS:



Haumeno- Koa n Haumeno- Koa n HaumeHoOBaHHMe HHIM- JlecKpUNTOPBI
BaHHUe KaTe- | BaHHe 00LIeNpo- KaTopa J0CTHKEHHUs 0011e-

ropum 00- (peccuonanbHo npogecCHOHATBHOM KOMIIe-

menpodec- KOMIIeTeHIIUH TeHIIUHU
CHOHAJILHBIX

KOMIIETEH-

107071

Jleuenne 3a- | OIIK-7: Cnocoben | OIIK-7.1 — MHcnoms3dyer co- | 3HaTh:  MEIUIIMH-

0OoJiIeBaHUN U
COCTOSTHUN

Ha3HAYaTh JICYCHUE
U OCYILECTBIATh
KOHTpPOJIb €ro 3¢-
(EeKTUBHOCTH u
0€3011aCHOCTH.

BpEMEHHbIE METOAMKHU cOopa u
00paboTku uHpOpMaIUH

CKHE TIOKa3aHus K
IPOBE/ICHUIO HCCIIe-
JIOBaHUM, IpaBUia
UHTEpIpeTalud  UX
pE3yIBTaTOB.

yMeTb: aHaJIU3UpO-
BaTh  IOJIyYEHHYIO
UH(POPMALIUIO;

BJIA/IeTh: IIpOBeJe-
HUEM I[OJHOro (¢u-
3MKaJIbHOIO  00cie-
JIOBAaHUS MALMEHTA.

OIIK-7.2 — IlpoBoauT cTaTu-
CTMUYECKHH aHaIu3 IOJIyYeH-
HBIX JIaHHBIX B TPOQeccho-
HaJbHOM 00JIACTH W MHTEpIIpE-
TUPYET ero pe3yIbTaThl

3HATh: JTHOJIOTHIO,
IaTOreHe3 W IaTo-
MOP(OJIOTHIO, KJIH-
HUYECKYIO KapTHUHY,
nuddepeHIHaIbHY 0
JTUATHOCTHKY, OCO-
OCHHOCTH TCUCHUS,
OCIIOXKHEHUS W WUC-
Xo4pl 3a0oJieBaHUS
BHYTPEHHUX  Opra-
HOB.

yMeTb: OOOCHOBBI-
BaTh HEO00X0TH-
MOCTb U O0BEM Ja-
OOpaTOpPHOTO W WH-
CTPYMEHTAIILHOTO
oOcinenoBaHug  1Ia-
[MEHTa; HMHTEpIpe-
THPOBAaTh  JIaHHEIE,
MOJTy4YeHHBIE npu
1a00paTOPHOM W WH-
CTPYMEHTAILHOM
o0cieqoBaHuNA
IIMCHTA.
BJIaJieTh: COCTaBJic-
HUEe TMIaHa Jabopa-
TOPHBIX W WHCTPY-
MEHTaJIbHBIX 00CIe-
JOBaHUH ITallEHTA.

na-

OIIK-7.3 — TIlpoBoauT aHamm3
OCHOBHBIX  JIeMOTpauIecKux

OKa3aTejIel W COCTOSHUS 310-

3HAThb: 3aKOHOMEp-
HOCTH (pYHKIIMOHU-
pOBaHHS 30POBOTO




POBBSI HACEJICHUS, OIICHUBAET UX | OpraHU3Ma U MeXa-
TEHACHIMUA U Olpenenser mnpo- | HU3MBI obecreyeHus
3JIOPOBBS C MMO3HUIIAN
Teopund  (PyHKIHO-
HaJIbHBIX CHCTEM B
BO3PAaCTHOM  acCIieK-
TE€.

yMeTb:  OCYIIECTB-
JATh PAHHIOW JHa-
THOCTUKY 3a0oIieBa-
HUUI BHYTPEHHUX
OpraHoB; MPOBOJUTH
nudepeHIHaIbHY 0
JTUATHOCTHKY 3a0o0-
JE€BaHUM  BHYTPEH-
HUX OPTaHOB OT JIpY-
ruX 3a00JICBaHHI.
BJAa/JeTh: IIpOBEJe-
HUEeM JuddepeHnn-
aJbHOW JMArHOCTH-
KU C JpYyrumMu 3abo-
JIeBaHUSMH/ COCTOS-
HUSIMH, B TOM YHCIIE
HEOTJI0KHBIMU.
OIIK-7.4 - OuenmBaer 3(ddek- | 3HaATh: 0COOCHHOCTH
THBHOCTh M 0O€30IaCHOCTh Me- | TCUCHHS, OCJIOXKHC-
HUS UM UCXOIBI 3a00-
JIeBaHUS  BHYTPEH-
HUX OPTaHOB C yde-
TOM  0E€30IMacHOCTH
MEIUKAMEHTO3HOU U
HEMEIMKaMEHTO3HOM
TEepamuk y B3pOC-
JIBIX.

yMeTb: OOOCHOBBI-
BaTh HEO0X0IU-
MOCTh U 00BEM JIa-
OOpaTopHOTO U WH-
CTPYMEHTAILHOTO
oOcienoBaHus  ma-
[IMEHTA.

BJIaJIeTh: COCTaBJic-
HUE TuTaHa Jabopa-
TOPHBIX W HHCTPY-
MEHTaIBHBIX 00CIe-
JIOBaHUH TMAIMCHTA.

T'HO3 Pa3BUTHUS COOBITHH.

JUKaMEHTO3HOM M HEMEIMKa-
MEHTO3HOM Tepanmuu y B3pOC-
JIBIX.

I[Inanupyemble pe3ybTaThl 00y4eHHs MO AUCHHUILIMHE - 3HAHWS, YMEHUS] U HABBIKH
U (MJIM) ONBIT AeSITeJILHOCTH, XapaKTepHU3yIHe 3Tanbl (POPMUPOBAHUS KOMIETEHUHH U
odecrieyuBaKIMe JTOCTHKEHHE IUIAHHUPYEMbIX Pe3y/bTAaTOB OCBOEHHSI 00pPa30BaTe/bHOM
NMPOrpamMMmblI.

B pesynbrare u3ydeHus: AUCHUILTUHBI 00YYarOIUiics JOKEH:



3HATh:

- TEPMOAMHAMHYECKHE M KUHETUYECKUE 3aKOHOMEPHOCTH, OMPEICINSAIONINe MPOTEKaHHE
XUMHUYECKHX U OMOXUMUICCKUX MTPOIIECCOB;

- (U3UKO-XUMHUYECKHE ACMEKThl BAXHEUIIUX OMOXMMUYECKUX TPOIIECCOB U PA3TUUHBIX
BHJIOB TOMEOCTa3a B OPTaHU3ME: TEOPETUICCKIEC OCHOBBI OMOIHEPTETHKH, (DAKTOPHI, BIUSIONINE
Ha CMEIllEHUE PaBHOBECUSI OMOXMMHUYECKUX MPOIIECCOB;

- CBOMCTBA BOJIBI ¥ BOJHBIX PACTBOPOB CHIIBHBIX U CJIA0BIX AJIEKTPOJIUTOB;

- CIOCOOBI BBIPAYKEHUSI KOHIICHTPAIIMU BEIIECTB B PacTBOpax, CHOCOOBI MPUTOTOBICHUS
pacTBOPOB 3aJIaHHON KOHLIEHTPALINY;

- OCHOBHBIE THUIIbl PABHOBECUM U MTPOLIECCOB JKU3HEACATENBHOCTH;

- MEXaHU3MBI IEUCTBHS Oy(EepHBIX CUCTEM OpraHW3Ma, UX B3aHMMOCBS3b U POJIb B MOACP-
JKQaHUHM KHUCIIOTHO-OCHOBHOTO TOMEOCTa3a; OCOOCHHOCTH KHCIOTHO-OCHOBHBIX CBOMCTB aMHHO-
KHUCJIOT U O€JIKOB;

- 3aKOHOMEPHOCTH TPOTEKaHUsl (PU3UKO-XUMUYECKUX MPOIECCOB B JKUBBIX CHUCTEMaxX C
TOYKH 3PCHUS UX KOHKYPEHIIMH, BOSHUKAIOIICH B pPe3yJIbTaTe COBMEIICHHS PABHOBECHM Pa3HBIX
THUIIOB;

- (U3UKO-XUMUYECKHE METObI aHATN3a B MEIUIIMHE (TUTPUMETPUUECKHUM, FITCKTPOXUMHU-
YecKuil);

- pOJIb KOJIJIOMJIHBIX IOBEPXHOCTHO-aKTHBHBIX BEIIECTB B YCBOGHHWHU U TIEPEHOCE MAJIOTIO-
JSIPHBIX BELIECTB B )KUBOM OPTraHU3ME;

- CTPOCHHE ¥ XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB OMOJIOTMUECKH Ba)KHBIX OMOJIOTH-
YEeCKHUX COCIUHCHUI;

- poJib OMOTEHHBIX JJIEMEHTOB U UX COCTMHEHHH B )KMBBIX CUCTEMAX;

- (pu3MKO-XUMHUYECKIE OCHOBBI TOBEPXHOCTHBIX SIBJICHUI U (DaKTOPBI;

- BJIMSIIONIME HA CBOOOJHYIO MMOBEPXHOCTHYIO YHEPTUI0; OCOOCHHOCTH aJIcOpOIMK Ha pas-
JUYHBIX TPaHUIAX pa3enoB ¢as;

- 0CO0EHHOCTH (PM3UKO-XVMHH JTUCTICPCHBIX CUCTEM U PACTBOPOB OMOIIOIMMEPOB.

YMeTh:

- TIOJTB30BAThCS (PHU3UYECKUM U XUMHUYECKUM 000PYIOBaHUEM;

- paboTaTh C YBEIUYUTEIbHON TEXHUKON (MUKPOCKOIIAMH, ONTHYECKUMH U MTPOCTHIMHU JTy-
namu);

- MPOTHO3UPOBATH PE3YIbTATHl (PUIUKO-XUMUYECKUX MPOLIECCOB, MPOTEKAIOIINUX B JKUBBIX
CUCTEMaX, OIUpPasiCh HA TEOPETUUECKHE MTOJIOKEHHUS;

- Hay4HO 0OOCHOBBIBATh HA0II0/1aeMbI€ SIBIICHUS;

- TIPOU3BOANTHh (PU3UKO-XUMHUYECKUE M3MEPEHUs, XapaKTePU3yIOIIie T¢ WIA WHBIE CBOU-
CTBa pacTBOPOB, CMECEH U APYTUX 00BEKTOB, MOJICIUPYIOIINX BHYTPEHHUE CPEbl OPraHU3Ma;

- IPE/ICTABIISATH JIAHHBIC SKCIIEPUMEHTAIILHBIX UCCIICIOBAHHIA U BUE TPAPUKOB M TAOJIHIL;

- IPOU3BOANTH HAOIIOCHHS 332 MPOTEKAaHUEM XUMHUECKUX PEaKkIuil U JienaTb 000CHOBAH-
HBIEC BBIBO/IBI;

- peuiaTh THUMOBBIE MPAKTUUECKHE 3a7a4l U OBJI/I€Th TEOPETUYECKUM MUHUMYMOM Ha 00-
nee abCTPaKTHOM YPOBHE;

- peuath CUTyallMOHHBIE 3a/1a4H, OMUPAsICh HA TEOPETUUYECKUE MOJOKEHUS, MOJEIUPYIO-
npe (PU3NKO-XUMUIECKHE MPOIIECCHI, TPOTEKAOIINE B )KUBBIX OPraHU3MaX;

- YMEPEHHO OPHEHTHUPOBATHCS B WH(OPMALMOHHOM MOTOKE (MCMOJIh30BaTh CIIPABOUHBIE
JaHHbIE U OUOIMorpaduio o TON WM MHOM MPUYUHE).

BJIAJeTh:

- HaBBIKAMHU CAMOCTOSITEILHON pabOThl ¢ y4eOHOM, HAYYHON U CIIPaBOYHOM JINTEPATYpPOH;
BECTH MOUCK U JeNaTh 0000IIaroIINe BEIBOIBI;

- HaBBIKAMH 0€30MMacHON PabOTHl B XUMHUYECKOH J1a00paTOpuu U YMEHUSIMU 00paIiaTbes ¢
XUMHUYECKON MOCYI0H, peakTUBaMu, paboTaTh C Ta30BBIMHU TOpPENKaMH U DJIEKTPUUYECKUMH MPH-
Oopamu.



4. O0bem aucnuIINHBI (MoayJisi, npakTuku, I'MA) n Buabl yueOHoi padorel. O0-

masg TPYA10€EMKOCTb JUCHHUIIJINHBI

4.1. O0beM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl o 04HOI Gopme 00yueHuUs.

OO6masi Tpy10eMKOCTh JUCIHUIIHHBI COCTABIsIET 3 3a4eTHbIX equHUIBI (108 yacoB).

. Bcero CemecTtpbl

Buj yueOHoii paGoThl YACOB/3.e. 1
KonTakTHbIE Yachl (BCero) 51,35/1,42 51,35/1,42
B Tom unce:
Jlexiuu (JI) 17/0,47 17/0,47
[Tpaktiueckue 3anstus (I113) - -
Cemunapsl (C)
JlaGopatopusie padotsl (JIP) 34/0,94 34/0,94
KonrakTHas padora B nepuoj arrectanuu (KPAT) 0,4/0,01 0,4/0,01
CamocTrosTenpHas paboTa MOJ PYKOBOACTBOM IPEINOIaBATEISI
(CPII) - -
CamocrositesbHas padora (CP) (Bcero) 21/0,59 21/0,59
B Tom uncne:
Pacuetno-rpaduueckue paboTsl - -
Pegepar - -
Hpyeue euowvr CP (eciu npedycmampugaromcs, npugooumcsi ne-
peuerb 6udos CP)
1. PaGoTa ¢ 1OTIOTHUTENIBHON TUTEPaTypOH, BBITIOJHEHUE KEHC-
3a1aHUM. 21/0,59 21/0,59
Kypcogoii mpoekt (pabota) - -
KonTtpoJs (Bcero) 35,65/0,99 35,65/0,99
dopma NpoOMeKyTOYHOU aTTeCTallUU:
(3K3aMeH) IK3aMeH 3K3aMeH
O01as TPYA0EMKOCTH (Yachl/3.e.) 108/3 108/3

4.2. O0beM IMCHMIIMHBI U BUBI y4eOHOH padoThI 0 32049HOi opme 00yUeHus.

3aounas gopma o0yuenuss I'OC BO 1o crnennaibHOCTH HE PEAYCMOTpEHA

5. CTpyKTypa u coaep:KkaHue TUCHUTIIUHbBI

5.1. CTpykTypa AMCHUIJIMHBI J1JIsI 0UHOH () OpMBI 00yUYeHHsl.

Buabl yueOHoili padoThl, BKJIOYAS
CaMoOCTOSITeIbHYI0 paboTy U TPyAo-
]
=g €MKOCTh
5 (B yacax)
L
Ne =
Pa3znen qucuunIMHbI o 2
n/n = . =
=3
= en < = =" B
s | B l=|l& |85 g0
= = S
=z

®opmbl TEKy-
1Iero KOH-
TPOJIs
ycIeBaeMOCTH
(no neoenam
cemecmpa)
dopma npo-
MEKyTOYHOMI
arrecTaumu
(no cemecm-

pam)




1 cemecTp

1. |The place of chemistry 1 1 - - - - |becema, rpymn-
in the medical education OBOE Mepo-
system. HPUATHE.

2. |Section 1: Chemical 2 1 4 - - 3 |Ompoc, BbIMOIN-
thermodynamics  and HEHUE Kelic-
kinetics. 3aaHUM.

3. |Section 2: Chemical 3 1 2 - - 2 |Omnpoc, BBIOJ-
equilibrium. HCHHE Kefic-

3aJIaHUH.

4. |Section 3: Introduction 4 1 2 - - 2 |Onpoc, BBIIOJ-
to volumetric analysis. HCHHE Kefic-

3aJaHui

5. |Section 4: Solutions. 5-9 5 10 - - 5 |Ompoc, BbImOIN-

HEHUE Kenc-
3aJaHUH.

6. |Section 5: Electrochem-| 10 1 2 - - 2 |Omnpoc, BbINON-
istry. HEHHE Kefic-

3aJlaHUH.

7. |Section 6: Surface phe-| 11-14 4 8 - - 4 |Ompoc, BBINOI-
nomena. Dispersion Sys- HEHUe Keiic-
tems. Solutions of bi- 3aJlaHu .
opolymers.

8. |Section 7: Chemistry of| 15-17 3 6 - - 3 |Ompoc, BbIMOI-
the elements. HCHUE Keiic-

3aJaHuH.

9. |IIpomexytounass atte-| [lo pac-| - - 10,35 26,65| - |Dk3ameH B ycCT-
cramnus mnyca- HOH opme

HUIO
10. |HToro 17 | 34 | 04 35,65 21

5.2. CTpykTypa M CHUIIHHBI U1 3204HOI (popMBbI 00yUeHUsI

3aounas popma obyuenuss @I'OC BO no crenuaabHOCTH HE TIPETyCMOTPEHA




5.3. Conep:xanue pa3ieioB IMCUUILIUHBI (MoayJis, npakTuku, [MA) «Xumus», o0pa3oBatesibHbIe TEXHOJIOTHH

JIeKIUMOHHBINA KypC

Ne | HanmenoBanue tembl | Tpynoem- Copep:xanue ®opmupye- Pe3yJabTaThl 0CBOCHHSA O0pa3oBa-
n/n JUCHMILIMHbI KOCTb (4a- Mble KOMIIe- (3HATh, YMeTb, BJIA/1€Th) TeJIbHbIE
Chl/3.€]1.) TEHIMHU TE€XHOJIOTUH
(0010
1 2 3 4 ) 6 7
1 cemecTp

1. |The place of chemistry 1/0,02 Formation of chemistry as a science| OIIK-7: |3HaTh: uctopuio, ycmexu, co-| Craiin-
in the medical educa- Chemistry at the beginning of the twenti-| OIIK — 7.1 |BpeMcHHbBIC TOCTHKEHUSA U TEp-|  JIEKIUSA
tion system. eth century. Development of chemical| OIIK—7.2 |cHekTUBBI XMMHU B PaCKPBITUH

methodology. Chemistry today. Prospects| OIIK — 7.3 |taiiH >KuBO¥ IPUPOIBI.

for the development of chemistry. The| OIIK—7.4 |ymeTb: MOJNB30BaThCS yUEOHOM,

main sections of chemistry. HAYYHOH, Hay4HO-ITOMYJISIPHOI
JUTEpaTypou, ceteto MHTEpHET
st podeccroHanbHOM  fesi-
TCJIIBbHOCTH.
BJaJeTh: 0a30BBIMU TEXHOJO-
THsIMU TIpeoOpazoBaHust HHPOP-
Maluu: TEKCTOBBIC, TaOIUYHEBIE
PEAAKTOPBI; TEXHUKON pabOThI B
cetu MuTepHer mna mpodeccu-
OHaJIbHOU JACATCIIPHOCTHU, MCIHN-
KO-OMOJIOTMYECKUM  TIOHSATUH-
HBIM aIlrnapaToMm.

2. |Section 1: Chemical 1/0,02 Main definitions of chemical thermody-| OIIK—7: |3HaTh: ocHOBHble moHsATHA u| Crnaiin-
thermodynamics  and namics. Provide definitions of energy,| OIIK-—7.1 |3aKkOHBI XUMHYECKOH TEpPMOIHW-|  JICKLHUS
Kinetics. heat and work. Thermodynamic systems:| OIIK — 7.2 |HaMHKH, XHMHYECKOH KHHETH-

isolated, closed, opened. Thermodynamic| OIIK —7.3 |ku; DJHEpPreTMKy XUMHUYECKUX
parameters, thermodynamic functions. OIIK — 7.4 |peakimii; XHMHUKO-

First Law of chemical thermodynamics.

TCPMOANMHAMHWYCCKUC PACUCTEI;




Thermochemistry. Hess’s Law. Standard
molar enthalpy of formation of the sub-
stance (AfHo298). Standard molar enthalpy
of combustion of a substance (A¢comH0298).
Second Law of chemical thermodynam-
ics. Thermodynamic equilibrium. Carnot’s
Theorems. Entropy (S, J/K). Boltzmann’s
equation.

Calculating free energy changes.
Bioenergetics.

Rate and mechanism of chemical reac-
tions. Homogeneous reactions. Heteroge-
neous reactions. Elementary reactions:
unimolecular, bimolecular, termolecular.
Molecularity.

Rate Laws and rate constants. Overall
reaction order. Zero-order reactions. First-
order reactions. Second-order reactions.
The kinetics of complex reactions. Re-
versible reactions. Parallel reactions. Con-
secutive reactions.

The temperature dependence of reaction
rates. Activation energy. Activated com-
plex.

General principles of catalysis. Activated
complex theory. Positive catalysts. Nega-
tive catalysts. Autocatalysis.

The equation of enzyme Kinetics. Mich-
aelis-Menten equation. Factors affecting
enzymatic reactions (temperature; acidity
and basicity of medium; enzyme inhibi-
tors). Competitive inhibitors.
Noncompetitive inhibitors.

TEPMOJIMHAMUYECKHE  3aKOHO-
MEPHOCTH, ONpEEIISIOINe Mpo-
TEeKaHUE XMMHUYECKHX M OMOXH-
MHYECKHUX MPOIECCOB B Opra-
HHU3ME; CKOpPOCTb U MEXaHU3M
XUMUYECKON DPEaKLUUU, 3aBUCH-
MOCTb CKOpPOCTH PpEakUuu OT
OpUPOABl  pEarupyronmx Be-
IIECTB, UX KOHLIEHTPALUH, TEM-
nepatypel,  KaTajaus3aropa ro-
MOT€HHbIE M Te€TepOreHHbIE pe-
aKIUH; TOPS/IOK PEaKINH; KH-
HETUYECKHE 3aKOHOMEPHOCTH,
OIIpEICTISIONINE pOTEKaHNE
XUMHUYECKMX U OMOXUMHUYECKUX
IPOLIECCOB B OpraHU3MeE; MOHS-
THE O KaTaju3e; OCHOBBI (ep-
MEHTATUBHOTO KaTallu3a.

yMeTh: TIOJIb30BaThCs (huznde-
CKUM U XUMHYECKUM 00O0pYJI0-
BaHHEM; TPOTHO3HPOBATH pe-
3yNbTaThl  (PU3UKO-XUMHUECKUX
MPOIIECCOB, MPOTEKAIONINX B
KHUBBIX CHCTEMax, ONHPAsCh Ha
TEOpPETUYECKHE HIOJIOKEHHUS;
pelaTh THIOBBIE MPAKTUYECKHUE
3a7laud U OBJAJETh TEOpeTHde-
CKMM MHUHUMYMOM Ha Oosee ab-
CTPaKTHOM YpPOBHE; pellaTh CH-
TyallMOHHBIE 3aJlaud, OINUPAACH
Ha TEOPETUYECKUE MOJIOKECHHUS,
MOJIETUPYIOLIHE ¢duzuko-
XMMHYECKHE IPOLECChl, MPOTe-




KaIOIIKE B )KUBBIX OPraHU3Max

BJIaJIeTh: HaBBIKAMHU CaMOCTOSI-
TEIBLHON paboThl ¢ y4eOHOM,
Hay4HOU U CIIPAaBOYHOM JIUTEpPa-
TYpOW; BECTH TOWUCK W JIejiaTh
00001I1afoI1e BBLIBOABI, HABBI-
Kamu 0e30macHOi paboThI B XH-
MUYECKOW 1abopaTopuu U yme-
HUSIMH 00pamarbcs ¢ XUMHUYe-
CKOH IIOCYJIOM, peaKTUBaMH, pa-
00TaTh C Ta30BBIMH TOpEIKaMU
U JICKTPUYECKUMHU NPHOOpaMH.

Topic 2:
equilibrium.

Chemical

1/0,02

Chemical equilibrium. Equilibrium con-
centrations. Law of mass action. Equilibri-
um constant (K).

Ways of expressing equilibrium con-
stants. The notation Kc. The notation Kp.
Predicting the direction of a reaction.
Concentration quotient, (Q).

Equilibrium constants and temperature.
Shifts in equilibrium (Le Chatelier’s
Principal). Effects of temperature chang-
es. Effects of pressure changes. Change in
reactant or product concentration. Effect of
catalysts.

Equilibrium in aqueous solutions. Water
ionization equilibrium. Equilibrium con-
stant, K, (the ion-product constant or wa-
ter equilibrium constant). Acid ionization
equilibrium. Base ionization equilibrium.
Hydrolysis. Hydrolysis percent (h). Hy-
drolysis of salts which involves a cation of
a weak base. Hydrolysis of salts which in-

OIIK - 7:
OIlIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-74

3HATBh: 3aKOH JIEUCTBUS Macc;
OCHOBHBIE THUIIbl PaBHOBECUH H
MPOLIECCOB  KU3HEIEATEIbHO-
cTH; (PU3UKO-XUMHUYECKHE ac-
NEKThl BaKHEHIINX OHOXUMUYE-
CKHX IIPOLIECCOB U Pa3INYHBIX
BUJIOB TOMEOCTa3a B OPraHU3Me:
TEOPETHUUYECKHUE OCHOBHI OHO-
SHEPreTHKHU, (PAKTOPBI, BIHIIO-
M€ HAa CMEILEHUE PaBHOBECUS
OMOXMMHYECKHUX IIPOILIECCOB;
3aKOHOMEPHOCTH  MPOTEKaHUs
(U3UKO-XMMHYECKUX TIPOIECCOB
B JKHUBBIX CHUCTEMax C TOYKH
3peHHs] UX KOHKYPEHLUH, BO3-
HUKAIOIIEH B pPE3yJIbTaTe COB-
MELIEHUsI PAaBHOBECHI pPa3HbIX
TUIIOB; PaBHOBECHE B BOJHBIX
pacTBOpax; MOHHOE IpPOU3BEIE-
HUE BOJIbl, BOAOPOJIHBIA U THUJ-
POKCHIIBHBIM TIOKa3aTenu; 00-

Cnanna-
JIEKIIUSI




volves an anion of a weak acid. Salt
hydrolysis, which involves both cation and
anion.

MEHHBIE pEeaklMd B pacTBOpax
AIIEKTPOJIUTOB; THIIPOJIU3 COJICH.
yMeTh: I0JIb30BaThcs (huzmue-
CKUM M XUMHYECKHM O00O0pYI0-
BaHUEM; IPOTHO3UPOBATH pe-
3yNbTaThl  (PU3UKO-XUMHUECKUX
IPOLECCOB, MPOTEKAIONINX B
KHUBBIX CHCTEMax, ONHPAsCh Ha
TEOpETUUECKHE MOJIO’KEHUS;
IIPOU3BOJUTH ¢dusuko-
XUMHUYECKHE U3MEpPEeHusi, Xapak-
TEpU3YIOIMIMEe T WM WHBIC
CBOIICTBa PAacTBOPOB; MPOU3BO-
JTUTh HAOJIIOJCHUS 3a MpOTEeKa-
HUEM XHMHYECKUX PpEeaKIuid U
JeyiaTh 000OCHOBAHHEIEC BEIBOJIBI,
peliaTh TUMOBBIE MPAKTUYECKUE
3aJaud M OBJIAJIETh TEOpeTHYe-
CKUM MUHHUMYMOM Ha OoJjee ab-
CTPaKTHOM YpPOBHE; pelaTh CH-
TyallMOHHBIC 3aJla4d, OIHPAsCh
Ha TEOPETUYECKUE MOJOKEHHUS,
MOJEJHMPYIOIIe ¢buzuko-
XMUMHUYECKHE MPOIECChl, MpOTe-
KaloIlle B )KUBBIX OPraHU3MaXx.

BJIaJeTh: HAaBBIKAMH CaMOCTOS-
TETBLHON paboThl ¢ y4eOHOM,
HAy4HOU M CIIPAaBOYHOM JIUTEpa-
Typo#l; BECTH TMOUCK W JAeNaTh
00001IafoI1e BBIBOABI, HABBI-
Kamu 0e30macHOi paboThI B XH-
MHYECKOM abopaTopuu U yme-
HUSIMU OOpalaThCsi C XUMHYeE-




CKOM MOCYJI0OM, peakTUBaMH, pa-
00TaTh C Ta30BBIMU TOpEIKaMU
U JIEKTPUYECKUMHU TPHOOpaMHU.

Topic 3: Introduction
to volumetric analysis.

1/0,02

Equivalent Law. Equivalent molar mass
(Me). Equivalent factor (f.) for acids, ba-
ses, salts, elements.

Concentration units. Types of concen-
tration units. Percent by mass (o). Mole
fraction (). Molality (Cn). Molarity (Cy).
Normality (Cy). Titer (T).

Fundamentals of volumetric analysis.
Volumetric analysis (Titration). Primary
standard. Secondary standard. Classifica-
tion of chemical reactions involved in vol-
umetric analysis. Classification of titration
methods. Direct titration. Back titration.
Displacement titration.

The theoretical bases for acid-base titra-
tion. Acidimetry. Alkalimetry. Primary
standards. Secondary standards.

General concepts of redox reactions. Ox-
idation-reduction reactions (redox reac-
tions). Reduction. Oxidation. Redox reac-
tions. Oxidation number. Fundamentals
redox reactions. The types of redox reac-
tions: intermolecular reactions, intramo-
lecular reactions, disproportionation reac-
tions. Balancing oxidation-reduction equa-
tions (the electron balance method, the
ion-electron (half reaction) method). Gen-
eral classification of redox titration meth-
ods (permanganatometric titration, iodo-
metric titration, bromatometric titration).

OIIK-7:
OIIK - 7.1
OIIK - 7.2
OIIK - 7.3
OIIK-7.4

3HATh: TOHATHE O SKBUBAJICHTE,
3aKOH DKBHBAJICHTOB; CIIOCOOBI
BBIPKEHUSI KOHIICHTPALIUU Be-
IIECTB B PAacTBOPAx, CIIOCOOBI
NPUTOTOBJICHUS PACTBOPOB 3a-
JAHHOW KOHIICHTPAIMH; OCHOB-
HbIe (PU3UKO-XUMHUYECKHE METO-
Ipl aHaJIM3a B MEIUIMHE (KHC-
JOTHO-OCHOBHOE€, ~OKHCJIHUTEIIb-
HO-BOCCT@HOBUTEIBHOE);  CTe-
IeHb  OKHCJIEHHE,  MpOLecC
OKHCJIEHUSI U BOCCTAHOBJICHUS,
OKHCITUTENH, BOCCTaHOBHTEIH,
HarpaBJICHUE NPOTEKAHUS
OKHCITUTEIHHO-BOCCTAHOBUTEIb-
HBIX PEAKIHIi; YIIEKTPOIIH3.

yMeTh: TOJIb30BaThcs (huznuye-
CKUM M XHMHYECKHM 000pyHO-
BaHMEM; TPOTHO3UPOBATH pe-
3yJIBTaThl  (PU3UKO-XUMHUYECKHX
IPOLIECCOB, IMPOTEKAIOUIUX B
KHMBBIX CHCTEMaXx, ONMHUpasCh Ha
TEOPETHYECKHE TIOJIOKCHUS;
POU3BOJIUTH ¢busmKo-
XUMHWYECKHE W3MEPEHUs, XapaK-
TEpU3YyIOUIME T€ WIH HWHbBIC
CBOIMCTBa PAacTBOPOB; IPOU3BO-
IUTh HAOJIONEHHS 3a MpOTEKa-
HUEM XHUMHYECKHX pPEaKIud |
Jenath 000CHOBAaHHbIC BHIBOBI,

Cnanna-
JIEKLAS




COCTaBIISITh YPaBHEHUS OKHCIIU-
TEJIbHO-BOCCTAaHOBUTEJIBHBIX Pe-
aKUW{; pelaTh CHUTyallOHHBIE
3a/la4y, ONUpaAsACh HAa TEOpPETU-
YECKUE MOJIOKEHHUS, MOACIUPY-
1101115 (S (UBHKO-XUMHYECKHE
MPOLECCHI, MPOTEKAIOIINE B KU-
BBIX OpraHU3Max.

BJIaJIeTh: HaBbIKAMU CaMOCTOS-
TEJIbHOW paboThl C y4eOHOM,
Hay4YyHOH M CHPaBOYHOI JIUTEpa-
TypOW; BECTH IOUCK W JeJaTh
00001IatoIIe BBIBOALI; HaBBI-
KaMH 0e30macHOi paboThl B XU-
MUYecKol 1abopaTopuu U yme-
HUSIMH 0Opamarbes ¢ XUMHUYe-
CKOM MOCyJI0OM, peakTUBaMH, pa-
00TaTh € ra30BbIMH TOpEJIKAMU
Y DJICKTPUIECKUMHU TIPUOOPaAMHU.

Section 4: Solutions.

10/0,27

Solutions and solubility. Solution. Sol-
vent (polar, nonpolar). Classification of
solutions. Heat of solution. Saturated solu-
tions. Unsaturated solutions. Supersaturat-
ed solutions. Solubility (S). Solubility of
gases in water. The Henry’s Law. The Se-
chenov’s equation. Solubility of liquids in
other liquids. The Nernst-Shilov’s Distri-
butional Law. Solubility of solids. Solubil-
ity-product constant (Ksp). Heterogeneous
equilibrium

Colligative (collective) properties of so-
lutions. First Raoult’s Law. Ebullioscopic
Raoult’s Law. Cryoscopic Raoult’s Law.

OIIK - 7:
OIIK - 7.1
OIIK - 7.2
OIIK - 7.3
OIIK-7.4

3HAThb: CIOCOOBI BBIPAXKCHUS
coJlepKaHus PacTBOPEHHOTO
BEIIECTBA B PAacCTBOpE, MOHATHE
O PacTBOPUMOCTH; IHEpreTuye-
ckue 3¢¢dekTel npu obpa3oBa-
HUU  PacTBOPOB; buzuko-
XUMUYECKHE CBOMCTBa pa30aB-
JICHHBIX PAaCTBOPOB HEIIEKTPO-
JWTOB; TPOM3BEICHUE DPACTBO-
PUMOCTH; PACTBOPHI AIIEKTPOIIHU-
TOB; claOble W CHIJIBHBIC JJICK-
TPOJMUTHI; KOHCTAHTA M CTENEHb
Jucconuanuu, AKTUBHOCTH
MOHOB; CBOMCTBa BOJBI M BOJ-

Craiin-
JIEKLIUS




Cryoscopy and ebullioscopy methods.
Osmosis. Osmotic pressure (w). Hypotonic
solution. Hemolysis. Hypertonic solution.
Plasmolysis. Osmolarity. Osmolality.
Arrhenius Theory of electrolytes disso-
ciation. Electrolyte. Nonelectrolyte. De-
gree of ionization (o). Coulomb’s Law.
Weak electrolytes. lonization equilibrium
constants (Kion). Ostwald’s dilution Law.
Strong electrolytes. Debye-Huckel limit-
ing Law. Mean activity coefficient.
Electrical conduction in solutions. Con-
ductivity(C).  Molar  conductance(}).
Kolrausch’s Law of independent migra-
tion. Degree of ionization (o). Solubility of
electrolytes (S).

Biological functions of electrolytes. Elec-
trolytes in a human body.

Development of the acid-base concept.
Arrhenius Theory. Bronsted-Lowry Theo-
ry (conjugate base, conjugate acid). Lewis
Theory.

Acidity and basicity of aqueous solu-
tions. pH. pOH. pH Scale.

pH calculating in aqueous solutions of
weak acids and bases. Law of mass ac-
tion. Acid ionization constant (Ka).base
ionization constant (Ky). Ostwald dilution
Law. Dissociation percent (a.).

pH calculating in aqueous solutions of
strong acids and strong bases. Debye-
Huckel theory of strong electrolytes. lonic
strength (I). Activity (a).

HBIX PACTBOPOB CHJIbHBIX U Clla-
ObIX DJIEKTPOJIUTOB; CBOWMCTBA
BOJABI W BOJHBIX PAacTBOPOB
CHJIBHBIX U CJIA0BIX AJIEKTPOJIH-
TOB; CHOCOOBI BBIPAXKEHUS KOH-
[IEHTpalluM BEIIECTB B PACTBO-
pax, cHocoObl MPUTOTOBIICHUS
pacTBOPOB 3aJaHHOM KOHIICH-
Tpaluu; BOJOPOAHBIN U TUAPOK-
CHJIbHBIN MOKa3aTeNlu; ACHCTBHUE
OJIHOMMEHHBIX HOHOB; Oydep-
HBIE PacTBOPHI U MX TPUMEHE-
HUE B MEJIUIIMHE.

yMeTh: TOJIb30BaThcs (huznuye-
CKUM M XHUMHYECKHM OOO0pya0-
BaHMEM; TPOTHO3UPOBATH pe-
3yJAbTaThl  (PU3UKO-XMMHUECKHUX
IPOIIECCOB, TMPOTEKAIOMIUX B
KHUBBIX CHCTEMax, ONHPAsCh Ha
TEOpPETUYECKHE HOJIOKEHHUS;
MIPOU3BOJUTH ¢buzuko-
XMMHUYECKHE W3MEPEHUs, XapaK-
TEpU3YIONINEe TE€ WM HWHBIC
CBOWCTBA PAaCTBOPOB; IPOH3BO-
TUTh HaONIOJIEHUS 3a MpPOTEKa-
HUEM XHUMHMYECKHX pPEaKUUd |
nenath 000CHOBaHHBIE BBIBOJIBI;
pelaTh THIOBBIE MPAKTUYECKHUE
3aJaud U OBJAJIeTh TeOpeTHye-
CKMM MHUHUMYMOM Ha Oosee ab-
CTPaKTHOM YpPOBHE; peuiath CH-
TyallMOHHBIE 3aJlaud, OINUPASACH
Ha TEOPETHUYECKHE IOJIOKEHUS,




Acid-base status of a human body. Aci-
dosis. Alkalosis.

Buffer solutions. Henderson-Hasselbach
equation. Classification of buffer solu-
tions: weak acid and its salt, weak base
and its salt, two acid salts, acid salt and
neutral salt. Buffer capacity of a solution.
Buffer systems of blood. Classification of
buffer systems of blood: hydrocarbonic
buffer system, hydro phosphoric buffer
system, protein buffer system (albumins,
globulins),  hemoglobin-oxyhemoglobin
buffer system.

MOJIETUPYIOIIHE ¢buzuko-
XHUMHUYECKHE MPOIECChI, MPOTe-
KaloIllie B )KUBBIX OPraHU3Max.

BJIaJIeTh: HAaBBIKAMHU CaMOCTOSI-
TEIBLHON paboThl ¢ y4eOHOM,
Hay4HOU U CIIPAaBOYHOM JIUTEpPa-
TypoOil; BECTH IOUCK W JeNaTh
00001I1afoI1e BBLIBOABI, HABBI-
Kamu 0e30macHOi paboThI B XH-
MUYECKOW 1abopaTopuu U yme-
HUSIMU OOpalaThCsi ¢ XUMHUYeE-
CKOH IIOCYJIOM, peaKTUBaMH, pa-
00TaTh C Ta30BBIMH TOpEIKAMHU
U JICKTPUYECKUMHU NPHOOpaMH.

Section
chemistry.

5:

Electro-

1/0,02

Review of electrochemical reaction.
Electrochemical reaction. Redox reactions
(oxidation-reduction reactions). Reducing
agent (or a reductant). Oxidizing agent (or
an oxidant).

Thermodynamics of electrochemical
cells. Reduction potentials (Qowred, V).
Nernst equation. Electromotive force (emf
orE, V).

Galvanic cell. Anode. Cathode. Scheme of
Daniel galvanic cell. Membrane potentials.
Electrocardiographic method (ECG). Clas-
sification of Galvanic cells.

Applications of EMF measurements.
Potentiometry. The types of electrodes ap-
plied in potentiometry. Metal electrodes.
Metal-insoluble salt electrodes. Gas elec-
trodes. Potentiometric pH determination.
Potentiometric titration.

OIIK - 7:
OIlIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-7.4

3HATB: OCHOBHBLIE IIOHATHA H
3aKOHBI JICKTPOXUMHH; PEIIOKC-
MIPOIIECCHI n penoKc-
paBHOBECHSI; DJIEKTPOIHBIA I10-
TEHIIUAJ, BHJBI JJICKTPOIHBIX
MOTEHIIUATIOB; J3JICKTPO, THIIBI
AJICKTPOJIOB;  TaJbBAaHWYECKHUM
JJIEMEHT;  TOTEHIIMOMETpHYe-
CKO€ TUTPOBaHHUE.

yMeTh: TI0JIb30BaThCs (hru3mde-
CKUM M XHUMHYECKHM OOO0pya0-
BaHWEM; MPOTHO3UPOBATH pe-
3yJABTaThl  (HPU3UKO-XMMHUECKHX
MPOIECCOB, TMPOTEKAIOMINX B
JKUBBIX CHUCTEMaX, OMHPAsCh Ha
TEOPETUICCKHE MTOJIOKEHMUS;
Hay4yHO OOOCHOBBIBATH HAOIIO-
JaeMbIe SIBIICHUS; MPOU3BOJIUTH
HAOMIOJICHUS] 332 TMPOTEKAHHEM

Cnanna-
JIEKIIUSI




XUMHUYECKHX peaklHi U JenaTh
000CHOBaHHBIC BBIBOJBI;  pe-
IaTh CUTYallMOHHbIE 3a/1ayH,
ONUpasCh Ha TEOPETHYECKUE
MOJIOKEHUS,  MOJEIHUPYIOIIHe
(U3UKO-XMMHUYECKHE TPOLIECCHI,
IPOTEKAIOIME B JKUBBIX Opra-
HHU3Max.

BJIaJIeTh: HaBbIKAMU CaMOCTOS-
TEJbHOW paboThl C y4eOHOI,
Hay4YyHOH M CHPaBOYHOI JIUTEpa-
TypOW; BECTH IOUCK W JeJaTh
0000111at0II1i€ BBIBOJBI, - HABbI-
KaMH 0e30macHOi paboThl B XU-
MUYecKol 1abopaTopuu U yme-
HUSIMH 0Opamarbes ¢ XUMHUYe-
CKOM MOCyJI0OM, peakTUBaMH, pa-
00TaTh € ra30BbIMH TOpEJIKAMU
Y DJICKTPUIECKUMHU TIPUOOPaAMHU.

Section 6: Surface
phenomena. Dispersion
Systems. Solutions of
biopolymers.

4/0,11

Physico-Chemistry of Surface Phenom-
ena. Surface energy and surface tension.
Adsorption at the mobile interface of phas-
es. Orientation of SAS molecules in the
surface layer. Structure of biological
membranes. Adsorption at the immobile
interface of phases (at the surface of a sol-
id).

Dispersion Systems. The classification of
dispersion systems. The structure of col-
loid(al) particles. The stability and coagu-
lation of dispersion systems. Coagulation
of colloid solutions. Kinetics and coagula-
tion mechanism by electrolytes.  Sol

OIIK - 7:
OIIK - 7.1
OIIK - 7.2
OIIK - 7.3
OIIK-7.4

3HaTh: (QUBNKO-XUMHIO MTOBEPX-
HOCTHBIX SIBJICHUH B (YHKIHO-
HUPOBAHUU JKUBBIX CHCTEM; (PH-
3UKO-XMMUIO JHCIIEPCHBIX CH-
cteM B (YHKIIMOHHMPOBAHUHU
KHMBBIX CHUCTEM; OHOJIOTHUECKH
aKTHUBHBIE  BBICOKOMOJICKYJISIP-
HBIE BeIlecTBa (CTPOCHHE, CBOM-
CTBa, y4acTue B ()yHKIIMOHHPO-
BaHHE JKUBBIX CUCTEM).

yMeTh: TIOJIb30BaThcs (huzmude-
CKUM M XUMHYECKHM 000pyHO-
BaHMEM; TIPOTHO3HPOBATH pe-
3yJBTaThl  (PU3UKO-XUMHUYECKHX

Craiin-
JIEKLIUS




coagulation by mixtures of electrolytes.
Colloid protection.

Physico-chemistry of solutions of bi-
opolymers. Macromolecular compounds
(MMC). Their classification and chemical
structure. The importance of biopolymers.
Formation of MMC solutions and their
properties. Differences between MMC so-
lutions and sols. Common properties of
MMC solutions and sols. Thermodynamics
of the formation of MMC solutions.
Mechanisms of swelling and dissolving
MMC. Limited and unlimited swelling.
The influence of different factors on swell-
ing and dissolving of MMC. The swelling
degree. Medical and biological signifi-
cance of MMC swelling. Stability of
MMC solutions and the ways of extraction
of biopolymers from their solutions. Dena-
turation. Osmotic pressure of MMC solu-
tions. Osmometric method for calculation
of the molar mass of MMC. Galler‘s equa-
tion. The significance of MMC solutions
viscosity for medical and biological inves-
tigations. Proteins as polyelectrolytes. Iso-
electric state and isoelectric point of pro-
teins. The influence of the pH level in the
solution on the charge of proteins. Electro-
phoresis of the solutions of proteins. The
significance of electrophoresis and elec-
troosmosis in medical and biological in-
vestigations and physiotherapeutic prac-
tice.

IPOLIECCOB, IPOTEKAIOIIUX B
KHUBBIX CHCTEMax, ONHPAsCh Ha
TEOpPETUYECKHE HOJIOKEHHUS;
Hay4HO OOOCHOBBIBATH HAOIIIO-
JlaeMble SIBJIICHUS; MPOU3BOAUTH
HaOJIOIEHUsT 32 NPOTEKAHHUEM
XMMHUYECKHX peakuuil U jienarb
000CHOBaHHBIC BBIBOJBI;  pe-
IIaTh CUTYalMOHHBIE 3a/ayH,
ONHUpasCh Ha TEOPETHUYECKUE
HOJIOKEHUS,  MOJEIUpYoIIne
(U3UKO-XMMHUYECKHE TPOLIECCHI,
NPOTEKAIOIIUE B KHMBBIX Opra-
HHU3Max.

BJIaJeTh: HaBbIKAMHU CaMOCTOS-
TEIbHOM paboThl € Y4yeOHOH,
Hay4YyHOU M CIPaBOYHOU JUTEpa-
TypOW; BECTU IOUCK M JeJaTh
00001Iaro11Iie BBEIBOALI, - HABbI-
KaMu 0e30macHoi paboThl B XH-
MHUYECKOU J1abopaTopuu U yMme-
HUSIMH oOpamarbcs ¢ XUMHUYe-
CKOM ITOCYJIOM, peaKTUBaMH, pa-
00TaTh C Tra30BBIMU TOpETKaMU
1 2JIEKTPUYECKUMU NPHOOpaMH.




Section 7: Chemistry
of the elements.

3/0,08

Introduction in chemistry of the elements.
s-Elements (alkaline and alkaline earth
metals). Elements of 11IA and IVA groups
(p-elements). Elements of VA and VIA
groups (p-elements). Elements of the VIIA
group (halogens) Transitional elements (d-
elements).

OIIK - 7:
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-7.4

3HATH: OWOJIOTMYECKH AaKTHB-
HBIC HU3KOMOJICKYJISIPHBIC HEOP-
raHu4yeckue BemiecTBa (cTpoe-
HUE, CBOMCTBA, Yy4YacTHE B
(GyHKIIMOHUPOBAHUE JKUBBIX CH-
CTEM); IIOHATHEC OHWOTCHHOCTH
XAMUYECKHX DJIEMEHTOB, XH-
MMIO OMOTCHHBIX DJICMCHTOB S-
0710Ka, XMMHUIO OMOIE€HHBIX dJIe-
MeHTOB O- GyOoKa, XUMHIO OHO-
TE€HHBIX JIEMEHTOB p- OJIOKA.
yMeTh: TI0JIb30BaThcs (hu3mde-
CKHM U XHUMHYECKUM 000pYyI0-
BaHWEM; IPOTHO3UPOBATH pe-
3yJbTaThl  (HU3UKO-XUMHYECKUX
MPOIIECCOB, TMPOTEKAIOUIUX B
JKUBBIX CHUCTEMax, ONMHUPasCh Ha
TEOPETUUECKHUE MTOJIOKEHMUS;
Hay4YHO OOOCHOBBIBATH HAOIIIO-
JaeMble SBIICHUS; MPOU3BOJIUTH
HaOMIOJIEHUST 32 MPOTEKAHHUEM
XUMHUYECKHX pPEaKIHid U JeNaTh
000CHOBaHHBIE BBIBOJBI; pe-
mIaTh CUTYallMOHHBIE 3a/1auH,
OMHUPasiCh Ha TEOPETUUYECKHE
MOJIOKEHUSI,  MOJETUPYIOIIHE
(U3UKO-XUMHUECKHUE TPOIIECCHI,
MPOTEKAIONME B JKUBBIX Opra-
HHU3Max.

BJIAJIeTh: HABBIKAMHM CaMOCTOSI-
TEeIBLHON paboThl ¢ y4eOHOM,
HAy4HOU M CIIPAaBOYHOM JIUTEpPA-
TypoW; BECTH TOWCK M JeNaTh

Cnanna-
JIEKIIUSA




0000111at01I1e€ BBIBOJBI, - HABbI-
KaMu 0e30macHoOi paboThl B XH-
MUYECKOW 1abopaTopuu U yme-
HUSIMU O0paImaThCsi C XUMHYE-
CKOM MOCYJI0OM, peakTUBaMH, pa-
00TaTh C Ta30BBIMU TOpEIKaMU
U JIEKTPUYECKUMHU TPHOOpaMHU.

Hroro

17/0,47




5.4. IIpaKkTHYeCKHe U CEMHUHAPCKHUE 3aHATHS, UX HANMEHOBaHMe, Co/iep:KaHue U 00b-

€M B Jacax
O0bem B ua-
Ne Ne pa3znena HaumenoBanue cax /
n/n AUCHUITJIMHBI MNPAKTHYE€CKUX 3aHATHH TPYAOEMKOCTD
B 3.€.
1 cemecTp
1. |Section 1: Chemical thermo-|Topic 1. Elements of chemical thermody- 2/0,05
dynamics and Kinetics. namics.
2. |Section 1: Chemical thermo-|Topic 2. Elements of chemical Kinetics. 2/0,05
dynamics and Kinetics.
3. |Section 2: Chemical equilib-| Topic 3. Kinetics and thermodynamics of 2/0,05
rium. chemical equilibrium.
4. |Section 3: Introduction to|Topic 4. The equivalent law. Different 2/0,05
volumetric analysis. concentration units. Fundamentals of volu-
metric analysis.
5. |Section 4: Solutions. Topic 5. Colligative properties of solu- 2/0,05
tions.
6. |[Section 4: Solutions. Topic 6. Electrolyte solutions. 2/0,05
7. |Section 4: Solutions. Topic 7. Heterogeneous equilibria. 2/0,05
8. |[Section 4: Solutions. Topic 8. Acidity and basicity of aqueous 2/0,05
solutions. pH.
9. |[Section 4: Solutions. Topic 9. Buffer systems. 2/0,05
10. |Section 5: Electrochemistry. |Topic 10. Potentiometry. 2/0,05
11. |Section 6: Surface phenome-|Topic 11. Physico-chemistry of surface 2/0,05
na. Dispersion Systems. Solu-|phenomena.
tions of biopolymers.
12. |Section 6: Surface phenome-|Topic 12. Physico—chemistry of dispersion 2/0,05
na. Dispersion Systems. Solu-|systems.
tions of biopolymers.
13. |Section 6: Surface phenome-| Topic 13. Coarsely dispersed systems. 2/0,05
na. Dispersion Systems. Solu-
tions of biopolymers.
14. |Section 6: Surface phenome-|Topic 14. Physico-chemistry of solutions 2/0,05
na. Dispersion Systems. Solu-|of biopolymers.
tions of biopolymers.
15. |Section 7: Chemistry of the| Topic 15. General properties of s-block 2/0,05
elements. elements.
16. |Section 7: Chemistry of the|Topic 16. General properties of p-block 2/0,05
elements. elements.
17. |Section 7: Chemistry of the|Topic 17. General properties of d-block 2/0,05
elements. elements.
HUroro 34/0,94

5.5. JlabopaTopHble 3aHATHSI, UX HAUMEHOBAaHUE U 00beM B Hacax

JlaGopaTopHbIe 3aHATHS 110 TUCHUIIMHE YYeOHBIM IUIAHOM HE MPeyCMOTPEHBI.

5.6. IIpumepHasi TeMaTHKAa KyPCOBbIX NPOEKTOB (PadoT)

KypcoBoii mpoekt (paboTa) o AMCUUILUINHE YUEOHBIM IJIAHOM HE IPEIYyCMOTpPEH.




5.7. CamocTosiTesqIbHasi padoTa CTY/IeHTOB

ConeprkaHue U 00beM CaMOCTOSITENIbLHON pabOThI CTYACHTOB

Oo0beMm B
. Ilepeyenn foMaLTHUX 32-
Ne Pasjenn1 u TeMbI padoeii JaHUH U ApYrux Bonpocos | Cpoxku BHINOJI- Hacax /
n/m| "TPOTPAMMEL CAMOCTONTEL- JJIS CAMOCTOSITEIHLHOTO HEHHUA Tpyroem-
HOI'0 M3y4YeHHSsI KOCTH B
U3y4YeHHUst
3.e.
1 cemecTp
1. |Section 1: Chemical thermody-|PaGota ¢ gomoIHUTEIBHOM 1 Henmens 1/0,02
namics and Kkinetics. JTUTEPATypOH, BBHITIOTHEHHE
Topic 1. Elements of chemical|ketic-3ananmuii.
thermodynamics.
2. |Section 1: Chemical thermody-|Pa6ora ¢ gOmMOIHUTEIBHOM 2 Henens 2/0,05
namics and Kinetics. JTUTEPATypOH, BBHITIOTHEHUE
Topic 2. Elements of chemical|ketic-3ananmuii.
Kinetics.
3. |Section 2: Chemical equilibri-|Pabora ¢ gomoiaHHTEILHOM 3 Hexens 2/0,05
um. JUTEPATypOH, BBIOJHEHUE
Topic 3. Kinetics and thermo-|ketic-3ananwuii.
dynamics of chemical equilibri-
um.
4. |Section 3: Introduction to vol-{PaGora ¢ mOIONHUTEILHON 4 nenens 2/0,05
umetric analysis. JUTEPaTypOi, BBIIOJIHEHUE
Topic 4. The equivalent law.|ketic-3amanmuii.
Different concentration units.
Fundamentals of  volumetric
analysis.
5. |Section 4: Solutions. PaGora ¢ [OMOJHUTETBHOMN 5 Henens 1/0,02
Topic 5. Colligative properties|nureparypoii, BBIIOJHEHUE
of solutions. KeWCc-3a1aHuN.
6. |Section 4: Solutions. PaGora ¢ [ONMOJHUTEIBHOMN 6 Hemes 1/0,02
Topic 6. Electrolyte solutions.  [murepaTypoii, BBITOIHEHHE
Kelc-3aIaHmil.
7. |Section 4: Solutions. Pabora ¢ OOIOJIHUTENLHON 7 Henens 1/0,02
Topic 7. Heterogeneous equi-|aurepaTypoil, BBITOJHCHHE
libria. Kelc-3aIaHunii.
8. |Section 4: Solutions. PaGora ¢ [OMOJHUTETBHOMN 8 Henmens 1/0,02
Topic 8. Acidity and basicity of murepaTypoii, BbITONIHEHHE
aqueous solutions. pH. Kelc-3a1aHuil.
9. |Section 4: Solutions. PaGora ¢ [IONOJHUTENBLHOM 9 Henens 1/0,02
Topic 9. Buffer systems. JUTEPATypOH, BBIOJHEHNE
Kec-3aIaHuil.
10. [Section 5: Electrochemistry. PaGora ¢ [OMOJHUTETBHON 10 "vepens 2/0,05
Topic 10. Potentiometry. JUTEPaTypOid, BBIIIOJHEHUE
KeHNc-3aJaHnui.
11. [Section 6: Surface phenomena.|Pa6ora ¢ momonuutenshoM| 11 Hemens 1/0,02

Dispersion Systems. Solutions of
biopolymers.
Topic 11. Physico-chemistry of

JIUTEPATypOH, BBIIIOIHEHUE

KeHCc-3aJaHui.




surface phenomena.

12.

Section 6: Surface phenomena.
Dispersion Systems. Solutions of
biopolymers.

Topic 12. Physico—chemistry of
dispersion systems.

PaGora ¢ pomomHUTENBLHOM
JUTEPATYpPOH, BBIOTHECHUE
KeUc-3aJaHui.

12 uenens

1/0,02

13.

Section 6: Surface phenomena.
Dispersion Systems. Solutions of
biopolymers.

Topic 13. Coarsely dispersed
systems.

PabGora ¢ pHoIOJMHHUTENHLHON
JUTEPaTypOil, BBINOTHEHUE
KeHCc-3aJaHui.

13 menens

1/0,02

14.

Section 6: Surface phenomena.
Dispersion Systems. Solutions of
biopolymers.

Topic 14. Physico-chemistry of
solutions of biopolymers.

PaGora ¢ IOMOJHUTEIBHOM
JTUTEPaTypOi, BBHIMIOTHEHHE
KEeWc-3aJaHui.

14 wenens

1/0,02

15.

Section 7: Chemistry of the el-
ements.

Topic 15. General properties of
s-block elements.

PaGora ¢ pomomHUTENBLHOU
JINTEPATYpOil, BBIITOJIHEHUE
KeUc-3aJaHui.

15 menens

1/0,02

16.

Section 7: Chemistry of the el-
ements.

Topic 16. General properties of
p-block elements.

PaGora ¢ pomnosHUTENHLHOU
JUTEPATYPOH, BBIIOJTHCHHUE
KeUc-3aJaHui.

16 menens

1/0,02

17.

Section 7: Chemistry of the el-
ements.

Topic 17. General properties of
d-block elements.

PaGora ¢ pomnosaHUTENBLHOU
JUTEPATYPOH, BBITIOJTHCHHUE
KeNc-3aJaHui.

17 venensa

1/0,02

Hroro

21/0,59

5.8. KanengapHslii rpadpuk BocnuTaTeJIbHON Pad0ThI MO IMCUMILIUHE

MOIly.l'lb 3. YueOHO-HCCIEA0BATEILCKAS H HAYYHO-UCCJICA0OBATC/ILCKAA I€ATCIbHOCTD

[Hara, mecto Hassanue mepo- ®opma npo- | OTBETCTBEHHBIH Hoctmxenus
IPOBEJCHUS MPUSITUS BEJICHUS Me- 00y4aromuxcs
ponpusTHs
Hos6ps, 2021 1. Jlexumsi-Oecena ['pynnoBas OsuapoBa FO.A. | CdopmupoBaH-
®I'bOY BO «The place of HOCTb
«MI'TY» chemistry in the OIIK - 7:
medical education OIIK-7.1
system.» OIIK - 7.2
OIIK-7.3
OIIK-7.4

6. Ilepeyenb yueOHO-METOAMUYECKOr0 OOecrevyeHHs ISl CAMOCTOSITEIbLHOI PadoThI
00yYAIOIIMXCS 10 TUCHHILTHHE (MOIYJII0).

6.1. Meroanueckue ykazanus (cOOCTBeHHbIe pa3padoTKm)

1. General Chemistry [Dnexrponnsiii pecypc]: Training manual / [compiled by: Yu.A.
Ovcharova]. - Maykop: Kucherenko V.0., 2020. - 151 p. - Pexum gocryma:



http://lib.mkgtu.ru:8002/libdata.php?id=00035857

6.2. JIuTepatypa 1Jisl CAMOCTOSITEJIbHOI PadoThI

1. Davydov, V.V. Principles of Medical Biochemistry. Tutorial on biochemistry for foreign
students of medical department of higher education institutions / V.V. Davydov, E.R.
Grabovetskaya. - Ryazan; Saint Petersburg: Eco-Vector LLC, 2016. - 552 p.

7. ®OH] OLEHOYHBIX CPEACTB A/ NMPOBEACHHUS NMPOMEKYTOYHOH aTTeCTANMH 00y4a-
OIIMXCH M0 AUCHUIIMHE (MOAYJII0)

7.1. IlepeyeHb KOMIIETEHIUI ¢ YKA3aHUEM 3TANOB UX ()OPMHUPOBaHUSA B Mpolecce 00-
pa3zoBaTeJbHOH NPOrpaMMBbI

Jransl popmupo- | HammenoBanune y4eOHbIX JUCHHUILINH, (OPMHUPYIOIINX KOMIIETCHIIUH
BaHUsI KOMIIETEH- B IIpolecce 0CBOEHHUsI 00pa30BaTe/IbHOH MPOrpaMMbl
110

(HoMep cemecTpa

COIJIACHO y4eOHOMY
IUIAHY)

OIIK-7: Cnioco0eH Ha3HAYATH JieYeHHe U OCYIIeCTBJIATh KOHTPO.Ib ero 3¢ (peKTHBHOCTH U
0€e30I1aCHOCTH.
OIIK-7.1 — Ucnoab3yeT coBpeMeHHbIe MeTOAUKHU cOopa u 00padoTKu HHPOPMALHH.

OIIK-7.2 — TIpoBOAMT CTATHCTUYECKHIT AaHAJIN3 MOJIYYEHHBIX JaHHBIX B MPoQecCHOHAb-

HOW 00J1aCTH M HHTEPIPETUPYET €ro pe3yJabTaThl.

OIIK-7.3 — IIpoBoauT aHAJIM3 OCHOBHBIX JeMorpauuecKux mnoka3arejeid U COCTOSTHHS
310POBbSI HACEJICHUS, OLICHMBACT UX TEHACHUHMHU U ONpeae/isieT MPOrHo3 Pa3sBUTHS COObI-
THH.

OIIK-7.4 - OuenuBaet 3¢peKTUBHOCTH U 0€30MACHOCTH MeIMKAMEHTO3HOWH M HeMeauKa-
MEHTO3HOM Tepanuu y B3pOCJIbIX.

1 Xumusn
5,6 DapmMaKoIoTHst
5,6 [TponeneBTHKA BHYTPEHHUX OOJIE3HEH, JTydeBasi TUarHOCTHUKA
9,A,B,C ["ocniutanbHas Tepanus, YHIOKPUHOJIOTUSI
C dTusnaTpus
9,A,B,C [TonmknuHUYECKast Tepanus
7 Yposorus
C OHKOJIOTHSI, JTy4eBast Tepamsl
8 [TpakTHKa aKynIepcKO-THHEKOJIOTHYECKOTO MPOPIIIS
8 [TpakTHKa XHPYPrUIECKOTO Mpodus
8 [TpakTHKa TepaneBTHYECKOTO MPOGUIIS
A [TpakTuka oOmieBpaueOHOro npodus (MOMOIIHUK Bpaya)
A [TpakTHKa AHArHOCTHYECKOTO MPODUIIS
C [TonroToBKa K caye M caya rocy1apcTBEHHOI0 9K3aMeHa



http://lib.mkgtu.ru:8002/libdata.php?id=00035857

7.2. Onucanue mokasartejed u KPpUTEPUEB OLICHUBAHUA KOMIIeTeHIIMiiI Ha PA3JUYHBIX J3TallaX MX (l)OpMI/IpOBaHI/Iﬂ, OIMHCaHHE HIKAJIbI

OICHUBaAHUA

I[Inanupyemble pe3y/bTaThl 0CBOECHHSA
KOMIIeTEeHIIUH

Kpurepuu oueHuBanusi pe3yJbTaToB 00yUeHUs

Hey}IOBJ'[eTBOPHTeJIBHOI YAOBJIETBOPUTEJIBHO

X0po1Io

OTJIMYHO

HaumenoBanue
OLIEHOYHOI0 cpeji-
CcTBa

MPOTHO3 PA3BUTHS COOBITHIA.

OIIK-7: Cioco0eH Ha3HAYATH JieYeHHe M OCYHIeCTBJISATh KOHTPOJIb ero 3¢ (peKTHBHOCTH U 0€30NaCHOCTH
OIIK-7: Cioco0eH Ha3HAYATD JiedYeHHe U OCYIIeCTBJSITh KOHTPOJIb €ro 3(p()eKTHBHOCTH U 0e30MACHOCTH.
OIIK-7.1 — Ucnob3yeT coBpeMeHHbIe METOAUKHU cOopa U 00padoTKU HH(OPMALIHH.

OIIK-7.2 — IIpoBOAMT CTATHCTHYECKUI AHATU3 MOJYYeHHBIXIAHHBIX B MPO¢ecCHOHATbHOI 00J1aCTH U HHTEPNPETHPYET €ro pe3yJabTaThl.

OIIK-7.4 - OuennBaet 3¢ (PpeKTHBHOCTH U 0€30MACHOCTH MeTUKAMEHTO3HOH M HeMeIMKAMEHTO3HOI Tepanuu y B3pOCabIX.

OIIK-7.3 — IIpoBoAUT aHAIHU3 OCHOBHBIX jJeMorpaguyecKux rnokasaresieii H COCTOSTHHUSI 3I0POBbsl HaceJIeHHsl, OI[EHHBAET MX TEHJIEHINH U ONpeeasieT

3HATB: OCHOBHBIE IIOHATHS U TEOPETUUYECKUE]
OCHOBBI XMMHUH; TEPMOJNHAMHUYECKUE U KHHE-
TUYECKUE 3aKOHOMEPHOCTH, OIPEACIAIOIINE]
MPOTEKAHUE XUMHUYECKUX M OMOXMMHYECKHUX|
MpPOIECCOB;  (PUBUKO-XUMHUECKUE  ACTEKTh]
[Pa3JINYHBIX BHUJOB I'OMEOCTa3a B OpPraHU3ME:
TEOPETUYECKHE OCHOBBI OMOIHEPreTUKH, (haK-
TOPBI, BIMSIOIIME HA CMEIIECHHE PaBHOBECHS
OMOXMMHUYECKHX MPOLIECCOB; CBOMCTBA BOABI U]
BOJIHBIX PACTBOPOB CHJIBHBIX U CITA0BIX DJICK-
TPOJIUTOB; CIOCOOBI BBIPAXKEHHUS KOHIIEHTPA-
MM BEILLECTB B PAacTBOPAX, CHOCOOBI MPUTO-
TOBJICHUS PACTBOPOB 3aJaHHOW KOHIICHTpa-
LIMH; OCHOBHBIE TUIIBI PAaBHOBECHUW M IPOIEC-
COB KM3HEACATEIbHOCTU; MEXAaHU3MBI JCii-
cTBHsI Oy(EepHBIX CUCTEM OpraHM3Ma, WX B3a-
MMOCBSI3b M POJIb B MOAJEPKAHUU KHCIOTHO-
OCHOBHOT'O T'OMEOCTa3a; (hU3HMKO-XUMHUYECKHE
METO/Ibl aHAJIN3a B MEAULIMHE (TUTPUMETPUYE-

CKUM, 3IEKTPOXMMHUYECKUI); POJIb KOJUIOU-

chaFMCHTapHBIC 3HaHUA

Hemnonneie 3Hanns

CdopmupoBanHbIie,
HO cofiepKallye oT-
JeNbHbIE TPOOeh
3HAHUS

CdopmupoBanHbie CH-
CTEMaTUYECKUE 3HAHUS

Omnpoc, keiic-
3aJlaHus, KOJIJIO-
KBUYM, DK3aMEH B
YCTHOHU (popme




HBIX IIOBEPXHOCTHO-aKTUBHBIX BELIECTB B
YCBOGHHMH M TIEPEHOCE MAJIOMOJISIPHBIX Be-
[IECTB B )KHBOM OpraHM3ME; CTPOCHUE U XH-
MHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OHOA
ITOTHYECKH BAXKHBIX OMOJOTHYECKUX COEIMHE-
HUI; pojib OMOTCHHBIX DJIEMEHTOB M UX CO-
CIMHEHUII B JKMBBIX CHCTEMax;  (DU3UKO-
XMMHAYECKHE OCHOBBI IOBEPXHOCTHBIX SIBJIC-
HU ¥ (DAKTOPBI, BIMAIOMINE HA CBOOOTHYIO
MOBEPXHOCTHYIO JHEPrUI0; OCOOCHHOCTH ajl-
cOpOIMM Ha Pa3NIWYHBIX I'PAaHHUIAX Pa3aeioB
(ba3; Pu3HKo-XUMHUYECKHEe aCIeKThl JuUcIepc-
HBIX CHCTEM U paCTBOPOB OHOIIOJIMMEPOB.

YMeTh: T0JIb30BaThCsl Y4eOHOH, HAydHOI,
Hay4YHO-TIONMYJISIPHOM ~ JIUTEpaTypod, CEThIO
VHTEepHET; MPOBOAUTH 3JEMEHTAPHYIO CTaTH-
CTUYECCKYI0 O0O0pabOTKy MaHHBIX; 0000IaTh
Pa3IMYHBIE NCTOYHUKH UH(POPMALIUHU C IEITBIO
MPUOOPETEHUsT HOBBIX MPO(HECCHOHAIBHBIX|
3HAHUI; MOJIB30BAaThCS (PU3MUECKUM M XUMH-
YecKMM 00OpyJoBaHUEM; paboTaTh C YBEJH-
YUTEIBbHON TEXHUKOW (MUKPOCKOIIaMH, OINTH-
YECKHMMH U MPOCTHIMH JIyIIaMH); TPOTHO3UPO-
BaTh PE3yJIbTAThl (PHU3UKO-XMMUYECKHX IIPO-
[IECCOB, IMPOTEKAIOIIUX B JKMBBIX CHCTEMaXx,
ONMMpasiCh HAa TEOPETUYECKHE IOJIOKECHHUS,
Hay4yHO OOOCHOBBIBaTh HaOIIOAAEMBIE SIBJIC-
HUS; TPOM3BOIUTH (PU3HKO-XMMHUYECKHE W3-
MEpPEHUs, XapaKTepu3ylollue T€ WM HHbIE
CBOICTBa pacTBOPOB, CMECEH U IPYTHX 0OBEK-
TOB, MOJICTUPYIOIIUX BHYTPEHHHUE CPEAbI Op-
raHU3Ma; MPEJCTaBIATh JaHHbIE SKCIIEPUMEH-]

TaJbHBIX MCCICHOBAHUM W BHUJIEC I‘pa(l)I/IKOB H

YacTuuHble yMEHUSA

Henonnsle ymenns

Yuenuns nojgHwIe, 10-
Ty CKAFOTCSl HEOOJTb-
A€ OIINOKHU

CdhopmupoBaHHbIe yMe-
HHUS




TaOJIMLL; TPOU3BOAUTE HAOIIOAEHUS 3a IPOTe-
KaHWEM XMMHUYECKHX PEakIHid U JenaTh 000c-
HOBAHHBIE BBIBOJIbI; PELIATh TUIIOBBIE MTPAKTH-
YEeCKHe 3aJaud U OBJAJETh TEOPETHUECKUM|
MUHHUMYMOM Ha OoJjiee aOCTpakTHOM YpPOBHE;
pelaTh CUTYalMOHHBIC 3a7a4yd, OMHUPAsCh HA
TEOPETUYECKHUE I0JIOKEHUS, MOAEIUPYIOINE]
(bU3UKO-XMMHUYECKUE TPOLECCHI, IMPOTEKaI0-
1€ B )KUBBIX OPraHU3Max; yMEpPEHHO OpPHEH-
TUPOBATHCS B MH(POPMALMOHHOM MOTOKE (HC-
M0JIb30BaTh CIPAaBOYHbIC JaHHbIE U OMOJIHNO-
rpaduio M0 TOH MM HHOW MPUYHHE).

BJiianers: 6a30BbIMH TEXHOJOTHSIMU Npeodpa-
30BaHUS HWH(POPMAIUU: TEKCTOBBIC, TaOIHY-
HbIE PENAKTOPBI, OUCK B ceTu MHTEpHET; Be-
CTH TIOMCK M JienaTh 0000mIaronme BBIBOJBI,
HaBBIKAMU CaMOCTOSITETIbHON palboThl ¢ yueo-
HOM, HAYYHOM M CIPAaBOYHOW JIMTEPATYPOU;
BECTH IOMCK U JieNaTh 0000I1at011e BbIBOIBI;
HaBBIKAMU 0€301acHON pabOThl B XUMUYECKOH]
1abopaTOpUU U YMEHUSAMHU OOpaIlaThCs € XH-
MHUYECKOH IMOCya0l, peakTuBaMH, padoTaTh C
ra30BBIMH TOpEJIKAMM W  DJIEKTPUYECKUMHY]

pruOopaMu.

YacTuuHoe BIaACHHUC
HaBbIKaMH

Hecucremarnueckoe
MMPUMCHCHUC HABBIKOB

B cucremarnueckom
NMPUMCHCHUN HABbI-
KOB JIOITYCKalOTCSI
poOebI

VcnemHoe u cucremMa-
TUYCCKOC IMPUMCHCHUC
HaBBIKOB




7.3. TunoBbie KOHTPOJIbHbIC 32JaHUS M MHbIC MAaTEePHAJIbl, HCOOXOAUMBIE VISl OLleH-
KH 3HAHWH, yMeHUIl, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapPAKTEePHU3YIOIIHNX 3TANbI
(opMupoBaHUA KOMIIETEHUH B IpoLecce 0CBOeHHUs 00pa30BaTeIbHOH IPOrpaMMBbl

KoHTpoJibHBIE BONPOCHI I TEKYIIEr0 KOHTPOJISI (KOJUIOKBHYM)

1. Provide definitions of energy, heat and work.

2. Compile a list of as many state functions as you can identify.

3. The evolution of life requires the organization of a very large number of molecules into
biological cells. Does the formation of living organisms violate the Second Law of thermody-
namics? State your conclusion clearly and present arguments to support it.

4. Each of the following statements is false. Rewrite that each makes a correct statement
about free energy:

(a) In any process at constant T and P, the free energy of the universe decreases.

(b) When T changes during the process, the free energy of the system always decreases.

(c) A;G > 0 for any spontaneous process.

(d) AG = AH + TxAS.

5. A certain reaction is known to have AG value of -122 kJ. Will the reaction necessarily
occur if reactants are mixed together?

6. According to the second law of thermodynamics, the entropy of an irreversible process
in an isolated system must always increase. On the other hand, it is well known that the entropy
of living systems remains small. (For example, the synthesis of protein molecules from individu-
al amino acids is a process that leads to a decrease in the entropy.) Is the second law invalid for
living systems? Explain.

7. Without referring to any table, predict whether the entropy change is positive, nearly ze-
ro, or negative for each of the following reactions:

(a) N2(g) + Oz(g) —2NO(g)

(b) 2 Mg(s) + Oz(g) — 2MgO(s)

(C) 2 HzOz(') — 2H20(|) + Oz(g)

(d) Ha(g) + CO2(g) — H20(g) + CO(g)

8. What is meant by the rate of a chemical reaction?

9. What are the units of the reaction rate?

10. Can you suggest two reactions that are very slow (take days or longer to complete) and
two reactions that are very fast (reactions that are over in minutes or seconds)?

11. Distinguish between reaction order and molecularity/

12. Explain what is meant by the order of a reaction.

13. On which of the following quantities does the rate constant of a reaction depend? (a)
concentrations of reactants, (b) nature of reactants or (c) temperature.

14. Use the Arrhenius equation to show why the rate constant of a reaction (a) decreases
with increasing activation energy and creasing temperature.

15. For the energy profile presented below, which of the following statements is true?

(a) Ea (forward) = Ea (reverse).

(b) A represents the energy of the starting material.

(c) Ea (forward) =B - C.

(d) Ea of the forward reaction is less than Ea of the reverse reaction.

16. How does a catalyst increase the rate of a reaction?

17. What are the characteristics of a catalyst?

18. Why does a catalyst must affect the rate of the reaction in both directions

19. A certain reaction is known to proceed slowly at room temperature. Is it possible to
make a reaction proceed at a faster rate without changing the temperature?

20. Are enzyme-catalyzed reactions the examples of homogeneous or heterogeneous catal-
ysis? Explain.



21. The concentrations of enzymes in cells are usually quite small. What is the biological
significance of this fact?

22. Define the terms (a) a turnover number, (b) the sequential mechanism of enzymatic re-
actions, (c) the nonsequential mechanism of enzymatic reactions, (d) competitive inhibitors, (e)
noncompetitive inhibitors.

23. Discuss the features, advantages, and limitations of the Michaelis-Menten mechanism
of enzyme action.

24. Define homogeneous equilibrium and heterogeneous equilibrium. Give two examples
of each.

25. What do the symbols K. and K, represent?

26. Taking into consideration the rate constant, explain why the equilibrium constant de-
pends on temperature.

27. List the factors that can shift the position of equilibrium. Does the addition of a catalyst
have any effects on the position of equilibrium? Explain.

28. Use the ionization of HCN in water as an example to illustrate the meaning of dynamic
equilibrium.

29. Specify which of the following salts will undergo hydrolysis: KF, NaNO3z, NH4NO,,
MgSO,, KCN, C¢HsCOONa, Rbl, Na,CO3, CaCl, HCOOK.

30. Predict the pH(>7, <7, or =7) of the aqueous solutions containing the following salts:
(@) KBr, (b) AL(NOg3)s, (c) BaCly, (d) Bi(NO3)3

31. A certain salt, MX (containing the M* and X ions), is dissolved in water, and the pH
of the resulting solution is 7.0. What can you say about the strength of the acid and the base from
which the salt is derived?

32. Define the following terms: (a) titration, (b) equivalence or end point of titration, (c) an
analyte.

33. Chemical reactions applied in volumetric analysis are defined as titrimetric reactions.
Name the main features of these reactions.

34. Primary standards are prepared by dissolving of standard compounds. What require-
ments should standard compounds meet?

35. Titration methods are classified by a type of chemical reactions. What types of chemi-
cal reactions are applied in volumetric analysis?

36. Define acid-base titration, standard solution, and equivalence point.

37. Describe the basic steps involved in acid-base titration. Why is this technique of great
practical value?

38. Explain how an acid-base indicator works in a titration.

39. What are the criteria for choosing an indicator for a particular acid-base titration?

40. The amount of indicator used in acid-base titration must be small. Why?

41. Referring to Table 4.1, specify which indicator or indicators you would use for the fol-
lowing titrations: (a) HCOOH versus NaOH, (b) HCI versus KOH, (c) HNOj3 versus NHs.

42. For each of the following, decide whether the pH at the equivalent point is greater than,
less than, or equal to 7:

(a) NaClIO (aq) titrated with HCI (aq);

(b) HNO3 (aq) titrated with KOH (aq);

(c) NaNO, (aq) titrated with HCIO (aq);

(d) NH,4CI (aq) titrated with NaOH (aq).

43. Describe the changes in the pH that take place during the titration of a weak acid with a
strong base.

44. Describe the changes in the pH that take place during the titration of a weak base with
a strong acid.

45. Describe the changes in the pH that take place during the titration of a strong base with
a strong acid.



46. What is solvation? What are the factors that influence the extent to which solvation oc-
curs?

47. Based on intermolecular force consideration, explain what «like dissolves like» means.

48. Define the following terms: saturated solution, unsaturated solution, supersaturated so-
lution and crystallization.

49. What are colligative properties? What is the meaning of the word «colligative» in this
context?

50. How is the lowering in vapor pressure related to a rise in the boiling point of a solu-
tion?

51. For intravenous injections great care is taken to ensure that the concentration of solu-
tions to be injected is comparable to that of blood plasma. Why?

52. Explain how colligative properties are used to determine molar mass.

53. Define the following terms: electrolyte, nonelectrolyte, and hydration.

54. Water, as we know, is an extremely weak electrolyte and therefore cannot conduct
electricity. Yet we are often cautioned not to operate electrical appliances when our hands are
wet. Why?

55. ldentify each of the following substances as a strong electrolyte, a weak electrolyte, or
a nonelectrolyte: (a) H,O, (b) KC1, (c) HNOg, (d) CH3COOH, (e) C12H2011, (f) Ba(NOs3),, ()
NaOH.

56. Classify each of the following species as a weak or strong base: (a) LiOH, (b) H,0O, (c)
NaOH, (d) NH,OH, (e) Ba(OH);, (f) Fe(OH)s3, (g) Cu(OH).

57. Classify each of the following species as a weak or strong acid: (a) HNOs, (b) HF, (c)
H,SO4, (d) H2CO3, (e) HCI, (f) HNO, (g) HCN.

58. Predict and explain which of the following systems are electrically conducting: (a) sol-
id NaCl, (b) molten NaCl, (c) an aqueous solution of NaCl.

59. Explain why a solution of HCI does not conduct electricity but in water it does.

60. Discuss the general features of the Debye-Huckel theory of a strong electrolyte solu-
tion;

61. Discuss the factors responsible for the magnitude of the activity coefficients of ions in
aqueous solutions.

62. Define Kolrausch’s law of independent migration.

63. What does the ionization constant show in the strength of an acid?

64. Which of the following solutions has the highest pH? (a) 0.40 M HCOOH, (b) 0.40 M
HC10Q,, (c) 0.40 M CH3COOH.

65. Identify the strong and weak acids among the following: (a) HNOs;, (b) HOCL1, (c)
HOH, (d) CH3OH.

66. Write all the species (except water) that are present in a phosphoric acid solution. Indi-
cate which species can act as a Bronsted acid, which as a Bronsted base, and which as both a
Bronsted acid and a Bronsted base.

67. The pK; of two monoprotic acids HA and HB are 5.9 and 8.1, respectively. Which of
the two is the stronger acid?

68. The pK, for the bases X , Y , and Z are 2.72, 8.66 and 4.57, respectively. Arrange
the following acids in order of the increasing strength: HX, HY, HZ.

69. Define a buffer solution. What constitutes a buffer solution?

70. Specify which of the following systems can be classified as a buffer system: (a)
KC1/HC1, (b) NH3/NH4NO3, (c) NaHPO4/NaH;PO,4 (d) KNO2/HNO,, (e) KHSO4/H,SO4, (f)
HCOOK/HCOOH.

71. Discuss the role of redox reactions in electrochemical processes.

72. Distinguish between galvanic and electrolytic cells.

73. Describe the basic features of a galvanic cell. Why are the two components in a galvan-
ic cell separated from each other?

74. What is the function of a salt bridge in a galvanic cell?



75. Define the following terms: anode, cathode, electromotive force, and standard reduc-

tion potential.

76. Describe a method for the determination of the standard potential of a cell.
77. Describe a method for the determination of the pH of an aqueous solution.
78. Write the equation relating AG® and K to the standard emf of a cell. Define all the

terms.

ous:

79. Which of the following is the strongest oxidizing agent?

(@) H20z in acid

(b) H20O7 in base

(¢) MnO4_-in acid

(d) MnOy4 in base

(e) CrO4 in acid.

80. Use the overall cell potentials to predict which of the following reactions are spontane-

() Cu(s) + 2Ag*(aq ) — Cu?*(aq) + 2Ag(s) E°=0.46 V

(b) 2Fe**(aq) + 2CI (aq) — 2Fe**(aq) + Cly(g) E°=-0.59 V
(c) 2Fe**(aq) + 21 (aq) — 2Fe* (aq) + l,(aq) E°=0.24 V
(d) 2H,0(aq) — 2H,0(l) + Oz(aq) E°=1.09 V

(e) Cu(s) + 2H*(aq) — Cu?*(aq) + Ha(g) E°=-0.34V

TecToBbIe 321aHUA 1JIs1 IPOBEACHUS TEKYIIEro KOHTPOJIS (KOJIJTOKBHYM)

1. A closed system is the system which:

a) exchanges with the environment only by the substance;

b) exchanges with the environment only by energy;

c) exchanges with the environment both by the substance and by energy;
d) exchanges with the environment by neither energy nor the substance.

2. There is a thermodynamic process in the system if:

a) the system volume decreases;

b) the temperature in the system is increased by 1 °C;

c) the chemical composition the substance of the system is changed;
d) the system is moving in the environment.

3. Indicate the kind of the process at which the energy conducted to the system in the

form of heat is equal to the change of enthalpy of the system:

a) isothermal;
b) isochoric;
c) isobaric;
d) adiabatic.

4. The rate of a chemical reaction is defined as:
a) a period of time, which is required to complete interaction between substances:
b) a period of time, which is required to decrease the concentration of a reactant to half of

its initial concentration;

c) a change in the concentration of reactants or products per unit time;
d) an amount of products prepared as a result of a chemical reactions.

5. Point out the correct statements:
a) mechanism of a chemical reaction is defined as a number of elementary steps by which

reactants turn into products;

b) an elementary step is a reaction that represents the progress at the molecular level;



c) all chemical reactions involve several elementary steps;
d) enzymatic reactions involve only one elementary step.

6. Elementary reactions may be:

a) unimolecular: an elementary step involves one molecule;

b) bimolecular: an elementary step involves two molecules;

c) termolecular: an elementary step involves three molecules;
d) tetramolecular: an elementary step involves four molecules.

7. Indicate the right statements:

a) the pressure of the saturated vapor above the solution will decrease with the increase of
the mole fraction of the solvent;

b) the boiling temperature of liquids and their solutions depends on the outer pressure;

c¢) with the increase of the number of particles of the solute non volatile substance in a unit
of mass of the solvent the freezing temperature of the solution will decrease;

d) at the same conditions aqueous solutions of non volatile electrolytes and non-
electrolytes with the same molality have different boiling temperatures;

e) at the same temperature aqueous solutions of non volatile electrolytes and non-
electrolytes with the same molar concentration have the same osmotic pressure.

8. Indicate the osmolarity (mel/L) 0,15 M of sodium chloride solution (here and in the
following tests the apparent degree of salt dissociation should be taken as 1):

a) 0,1;

b) 0,15;

) 0,3;

d) 0,45;

e) 0,75.

9. There are 5 different agueous solutions with the molality of 0,05 mol/kg. The solu-
tion of which of the substances indicated below has the highest freezing temperature at the
same conditions:

a) MgSOy;

b) CaCly;

c) CsH120s;

d) A|C|3;

e) NaCl?

10. How will the dissociation constant of acetic acid change at the dilution of the solu-
tion in 4 times?

a) will increase in 2 times;

b) will decrease in 2 times;

c) won’t change;

d) will decrease in 4 times.

11. Choose the right statement:

Dissociation degree of a weak base in the solution;

a) depends on the nature of a weak base and a solvent;

b) will decrease with the increase of temperature;

c) will decrease with the increase of base concentration;

d) will increase with the addition of sodium hydroxide into the solution.



12. How will the dissociation degree of propionic acid change at the dilution of the so-
lution in 4 times?

a) will increase in 2 times;

b) won’t change;

c) will decrease in 2 times;

d) will increase in 4 times.

13. Choose the right statements:

lon activity coefficient in the solution

a) shows the deviation measure of properties of a real solution from the properties of an
ideal solution;

b) depends on the ionic force of the solution;

c) is the lower, the higher is the ion charge;

d) is the greater, the greater is the electrolyte concentration in the solution.

14. The activity ion coefficient in the solution of HC1 will decrease at:
a) the addition of NaCl;

b) the dilution of the solution;

c) the lowering of temperature;

d) the rising of temperature.

15. Active acidity of digestive juice is 0,04 mol/L. What is the pH of this liquid?
a) 1,4;
b) 1,8;
C) 2,6;
d) 4,0.
Keiic-3apanus 11l TEKylero KOHTPoJIs (KOJUIOKBHYM)

Problem 1. Calculate the standard enthalpy for the following reaction, using standard enthalpy
of formation:

A1,03(s) + 3SO3(g) — Al(SO4)3(s)

Substance State ArH 95, kd/mole
A1203 S -1.675
SO, g 23952
A|2(SO4)3 S -3.434

Problem 2. Calculate the standard enthalpy for the following reaction using standard enthalpy of
combustion:
CsH1206(s) — 2CoHsOH(I) + 2C0O4(q)

Substance State AcomH%,gg, kJ/mole
Csleoe S -2.810
C,HsOH | -1.370

CO, g 0

Problem 3. Write the rates for the following reactions in terms of the disappearance of reactants
and appearance of products: 30, — 203

Problem 4. In healing some forms of cancer a medicine, containing radioisotope Ir-192 is used
(its half-life is 74.08 days). Calculate how much of Ir-192 will be contained in a human body
through 10 days.



Problem 5. Certain of first-order reaction is 34.5 % complete in 49 min at 298 K. What is its rate
constant?

Problem 6. The following equilibrium process has been studied at 230°C: 2NO(g) + Oa(g) <
2NO>(g). In one experiment the concentrations of the reacting species at equilibrium are found to
be [NO] = 0.0542 M, [O2] = 0.127 M, and [NO,] = 15.5 M. Calculate the equilibrium constant
(Kc) of the reaction at this temperature.

Problem 7. The equilibrium constant Kp for the reaction: PC1s(g) <> PCl3(g) + Clx(g) is found
to be 1.05 at 250°C. If the equilibrium partial pressure of PC1s and PCls are 0.875 atm and 0.463
atm, respectively, what is the equilibrium partial pressure of Cl, at 250°C?

Problem 8. The equilibrium constant (Kc) for the reaction: N,Ou(g) <> 2NOx(g) is 4.63x10™° at
25°C. What is the value of Kp at this temperature?

Problem 9. Calculate the pH and pOH of sulphuric acid solution, if in 1 L of this solution there
are 0,049 g of H,SO..

Problem 10. Calculate the pH of 0,001 M of acetic acid solution, if its dissociation degree is
0,0134.

Problem 11. How will the pH of the medium change at adding 30 mL of 0,2 M of sodium hy-
droxide solution to 300 mL of water?

Problem 12. Will AgCI precipitate at pouring together of equal volumes of 0,001 M of AgNO3
solution and 0,002 M of NaCl solution? Ks(AgCl) = 1,8x107*.

Problem 13. Will Agl precipitate at pouring together of equal volumes of a saturated solution of
AgCl and 0,002 M of KI solution? Ks(AgCl) = 1,8x10% Ks’(Agl) =8,3x107"".

Problem 14. Calculate the pH of a buffer solution, 1 L of which contains 18,4 g of formic acid
and 68 g of sodium formate if pKa(HCOOH) = 3,75. How will the pH change at diluting the so-
lution in 50 times?

Problem 15. Calculate the pH of the acetate buffer mixture which is made up of 100 mL 0,1 M
of CH3COOH solution and 200 mL 0,2 M of CH3COONa solution if Ka(CH3;COOH) = 1,75 10
> How will the pH of this buffer solution change at adding of 30 mL 0,2 M of NaOH solution?

Bomnpocsb! 1J1s1 npoBeieHnsi NPOMeKYTOUHOM aTTecTannu (3K3aMeH)

1. Subject and tasks of chemical thermodynamics. Chemical thermodynamics as the basis
of bioenergetics. Isolated, closed and open systems.

2. The first law of thermodynamics. Internal energy, heat and work. Isobaric and isochoric
thermal processes. Enthalpy.

3. Hess’s law and its corollaries. Standard formation and combustion heat. Thermochemi-
cal calculations and their usage for energetic characteristic of biochemical processes.

4. Interconnection between the processes of metabolism and energy exchange. Caloric val-
ue of main constituents of food and some food products. Energy consumption at different modes
of moving activity.

5. Thermodynamically reversible and irreversible processes. The second law of thermody-
namics. Entropy. Statistic and thermodynamic explanation of entropy. Standard entropy.



6. The Gibbs free energy (isobaric-isothermal potential). Enthalpy and entropy factors. Ex-
and endergonic processes in the organism.

7. Thermodynamics of chemical equilibrium. Reversible and irreversible reactions. Con-
cept of chemical equilibrium. Constant of the chemical equilibrium. The interconnection be-
tween the constant of chemical equilibrium and the Gibbs free energy. Equations of isotherm and
isobaric curve of a chemical reaction.

8. Main concepts of chemical kinetics. Simple and complex, homogeneous and heteroge-
neous reactions. The speed of homogeneous chemical reactions and methods of its measuring.

9. The main postulate of chemical kinetics. The order of reaction and the reaction speed
constant. The Law of mass action for the speed of the reaction and its sphere of application.

10. Kinetic equations of the reactions of zero, first and second order. Period of semi-
transformation. Molecularity of the reaction.

11. Theory of active collisions. Arrhenius’ equation. Energy of activation. Vant-Hoff’s
rule. Temperature coefficient of the reaction speed for enzymatic processes.

12. The concept of the theory of transition state. The main equation of the theory of transi-
tion state.

13. Catalysis and catalysts. The theories of catalysis. The mechanism of homogeneous and
heterogeneous catalysis. Enzymes as biological catalysts, peculiarities of their action.

14. Chemical Equilibrium. Ways of Expressing Equilibrium Constants. Predicting the Di-
rection of a Reaction. Equilibrium Constants and Temperature

15. Shifts in Equilibrium (Le Chatelier’s Principal).

16. Equilibrium in Agueous Solutions.

17. Key rules for writing the reactions of hydrolysis

18. Types of hydrolysis reactions.

19. Calculations of pH values of the solutions of the salts . Hydrolysis constant (Kh) and
degree of hydrolysis (h).

20. Irreversible hydrolysis

21. Mutual hydrolysis.

22 The Equivalent Law and its application in volumetric analysis/

23. Concentration Units. Types of Concentration Units. Concentration units are intercon-
vertible

24. Define the following terms: titration, equivalence or end point of titration, (an analyte).

25. Chemical reactions applied in volumetric analysis are defined as titrimetric reactions.
Name the main features of these reactions.

26. Primary standards are prepared by dissolving of standard compounds. What require-
ments should standard compounds meet?

27. Titration methods are classified by a type of chemical reactions

28. What types of chemical reactions are applied in volumetric analysis?

29. Define direct, back and displacement titration methods.

30. Thermodynamics of solution formation.

31. Osmose and osmotic pressure of solutions. Vant-Hoff’s law.

32. Osmotic pressure, osmolarity and osmolality of some biological fluids. The concept of
isotonic, hypertonic and hypotonic solutions.

33. The role of osmotic phenomena in biological processes.

34. The pressure of saturated vapor of solvent above the solution. Raoul’s first law.

35. Boiling and freezing temperatures of solvents. Raoul’s second law. Cryoscopy. Ebulli-
oscopy.

36. Colligative properties of electrolyte solutions. Isotonic coefficient.

37. Thermodynamic (°Ks) and concentration (Ks) solubitity constants of a heterogeneous
process equilibrium.

38. Interconnection between the solubility S of a sparingly soluble strong electrolyte and
its °Ks >> K.



39. Conditions of formation and dissolution of precipitates in heterogeneous systems.

40. Competitive heterogeneous equilibria of the same type.

41. Competitive heterogeneous equilibria of different types (the formation of complex
compounds, a slightly dissociated acid, oxidation or reduction of one of the ions of a slightly
soluble compound).

42. Heterogeneous equilibria in the vital activity of the organism. Conditions of calcium
phosphate formation in slightly alkaline solutions.

43. Pathology of bone tissue (influence of Be?*, Sr**, Sr and physicochemistry of a
pathological formation of calculus in the organism.

44. The theory of weak electrolyte solutions. Main characteristics of a weak electrolyte: a,
Kion, pKion.

45. The theory of strong electrolyte solutions. Main characteristics of a strong electrolyte:
a, fa, I

46. Protolytic (proton) theory of acids and bases.

47. The ion product of water. Hydrogen ion exponent pH.

48. Calculation of solution pH of weak and strong acids and bases.

49. Determination of hydrogen ion exponent.

50. Role of hydrogen ions in biological processes.

51. Buffer systems, their classifications.

52. Calculation of pH of acid and basic buffer solutions.

53. Mechanism of action of buffer systems.

54. Buffer capacity.

55. Basic buffer systems of the organism. Acidosis. Alkalosis.

56. Hydrocarbonate buffer system, mechanism of action.

57. Hemoglobin buffer system, mechanism of action.

58. Phosphate buffer system, mechanism of action.

59. Protein buffer system, mechanism of action.

60. Electrode and oxidation-reduction (OR) potentials, the mechanism of their appearance
and the dependence on different factors. Nernst-Peters’ equation for calculating of potential val-
ues.

61. Galvanic elements (chemical and concentration): action mechanism and calculation of
EMF. Measuring of electrode and OR-potentials.

62. Reversible electrodes of the first and the second type (hydrogen and silver chloride).
lon-selective electrodes (glass electrode). Structure and mechanism of potential origin.

63. Electrodes of comparison and electrodes of determination (indicating) used in potenti-
ometry.

64. The essence of potentiometric determination of pH.

65. Potentiometric titration, its essence and its usage in quantitative analysis and medicobi-
ological investigations.

64. Special features of the energy state of phase interfaces. Surface energy and surface ten-
sion.

65. Surface active and surface inactive substances. Surface tension isotherms. Ducklo-
Traube rule. Stalagmometric method of measurement of surface tension in liquids.

66. Adsorption at the interface liquid-gas and liquid-liquid. Gibbs’equation and its analy-
sis. Molecule orientation in the surface layer; the structure of the lipid biolayer of biological
membranes.

67. Adsorption on the interface solid-gas and solid-liquid. Langmure and Friendlikh’s ad-
sorption isotherms. Langmure’s and Friendlikh’s equations, their analysis.

68. Importance of surface phenomena in biology and medicine. Usage of adsorption in
medicine and medical-biological research.

69. Dispersion systems, their peculiarities and classification.

70. Molecular-kinetic properties of colloidal systems. Sedimentation.



71. Optical properties of colloidal systems. Opalescence.

72. Structure of colloid particles.

73. Methods of obtaining and purification of colloidal systems. Peptization.

74. Structure and mechanism of double electric layer of sol particles.

75. Electrokinetic and electrothermodynamic potentials, their appearance, mechanism and
factors determining them.

76. Electrokinetic phenomena in colloidal solutions.

77. Electrophoresis of colloidal solutions. Factors determining the rate of electrophoresis.

78. Proteins as polyelectrolytes. Isoelectric state and isoelectric point of proteins. The in-
fluence of pH of the solution on the ionization character of proteins.

79. Electrophoresis in the solutions of proteins.

80. The significance of electrophoresis and electroosmosis in medicalbiological investiga-
tions and physiotherapeutic practice.

81. Kinds and factors of colloidal system stability.

82. Coagulation of colloidal solutions and factors causing it.

83. Coagulation of colloidal solutions by electrolytes. Coagulation threshold.

84. Kinetics and coagulation mechanism of colloidal solutions.

85. Coagulation processes at purification of drinking water and sewage.

86. Colloid protection and its importance.

87. Classification and general properties of coarsely dispersed systems.

88. Suspension, its obtaining and properties. Pastes.

89. Emulsions, their classification, properties and methods of obtaining.

90. Emulsifiers, their nature and mechanism of action.

91. Methods of determining the type of emulsions.

92. Biological importance of emulsions.

93. Aerosols, their obtaining and properties. Powders.

94. Macromolecular compounds (MMC). Their classification and chemical structure. The
importance of biopolymers.

95. Formation of MMC solutions and their properties. Differences between MMC solu-
tions and sols. Common properties of MMC solutions and sols.

96. Thermodynamics of the formation of MMC solutions.

97. Mechanisms of swelling and dissolving MMC. Limited and unlimited swelling. The
influence of different factors on swelling and dissolving of MMC. The swelling degree. Medical
and biological significance of MMC swelling.

98. Stability of MMC solutions and the ways of extraction of biopolymers from their solu-
tions. Denaturation.

99. Osmotic pressure of MMC solutions. Osmometric method for calculation of the molar
mass of MMC. Galler‘s equation.

100. The significance of MMC solutions viscosity for medical and biological investiga-
tions.

101. Proteins as polyelectrolytes. Isoelectric state and isoelectric point of proteins. The in-
fluence of the pH level in the solution on the charge of proteins.

102. Electrophoresis of the solutions of proteins.

103. The significance of electrophoresis and electroosmosis in medical and biological in-
vestigations and physiotherapeutic practice.

104. The electron configurations of the s-, p-, d-block elements and their simple ions.

105. The characteristic properties of the s-block elements essential to life:

106. The characteristic properties of the p-block elements essential to life:

107. The characteristic properties of the transition elements essential to life:

108. The equations of test reactions on cations of s-, p-, d-block elements.



7.4. MeTonnueckue MaTepHualibl, onpeejsiome Npoueaypbl OeHMBAHUS 3HAHUIA,
YMeHHIi M1 HABBIKOB, M ONbITA EATEJbHOCTH, XapPAKTePU3YIONIUX 3Tanbl (OPpMUPOBAHUS
KOMIIeTeHI Mt

TpeGoBanus K MPOBEIEHUIO ONPOCA

Onpoc - cpeaCTBO KOHTPOJIs, OPraHU30BAHHOE KaK CreluanbHas Oeceia MpernoaaBaress ¢
00y4armuMcsl Ha TEMbI, CBA3aHHbIE C U3y4aeMOM JAMCLUUIUIMHON, U PAaCCUUTAHHOE Ha BBISCHE-
HHUe 00beMa 3HaHUI 00y4aroerocs o OoNnpeeIeHHOMY pa3zeny, TeMe, IpodieMe U T.11.

Kputepun oneHkn 3HAHMI NPH NPOBEICHUH ONPOCA:

Onenka «OTJIIMYHO» - CTYJEHT MOJHO M3J1araeT U3y4eHHbIH MaTepuall, Ja€T IPaBUIbHOE
orpeziesieHue MOHITHI; 0OHapyKUBaeT MOHUMaHUE MaTepuaja, MOXKET 00OCHOBAaTh CBOU CYXK-
JICHUS, IPUMEHHUTDh 3HaHUS Ha MPaKTHKe, IPUBECTH HEOOXOJUMbIE IIPUMEPHI HE TOJIBKO IO yueo-
HUKY, HO ¥ CaMOCTOSITEJIbHO COCTaBJICHHbIE; U3JIaraeT MaTepuai NpoecCUOHATIbHBIM SI3bIKOM C
UCIIOJIb30BAaHUEM COOTBETCTBYIOILEH CUCTEMBI IIOHATUN U TEPMUHOB.

OneHka «XOpoLIo» - CTYAEHT Ja€T OTBET, YJOBJIETBOPSIOIINNA TEM K€ TPEOOBAaHUSAM, UTO
JUISL OLEHKU «OTJIMYHO», HO JI0MycKaeT 1-2 omuOKu, KOTOphbIe caM e UCIpaBisieT, u 1-2 Heno-
4yéTa B MOCJIEOBATEILHOCTH U SI3bIKOBOM O(OPMIICHUH HU3JIaraeMoro.

OueHka «ya0BJETBOPUTEJIBHO» - CTYJCHT OOHApY>KUBACT 3HAHUE U MOHUMAHUE OCHOB-
HBIX MOJIOXKEHUI JaHHOW TeMBbl, HO W3JlaraeT MaTepuaj HEMOJHO M JOIyCKAaeT HETOYHOCTH B
OTpe/IeIeHU MOHATHH Wik (OopMyIUpOBKE MPaBUI; HE YMEET AOCTATOYHO IIyOOKO M J0Ka3a-
TeJIbHO 00OCHOBATh CBOM CYXICHUS U MPHUBECTH CBOM IPUMEpHI; W3JIaraeT MaTepuaj Herocie-
JIOBATEJIbHO U JIOIYCKAeT OIIMOKH B SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

OneHka «HeyJAOBJIETBOPUTEJIbHO» - CTYJCHT OOHApyXHBaeT HE3HAHHE OOJbILEH YacTH
COOTBETCTBYIOLETO pa3jiella U3y4aeMoro Marepuana, JOIMycKaeT OIIMOKH B (HOPMYIHUPOBKE
OIpe/ieNIeHUH U MpaBUIl, HUCKaXKAIOIIUE UX CMBICI, OECIOPSI0YHO U HEYBEPEHHO M3JlaraeT mare-
pHail.

Tpeﬁona}ma K IIPOBEACHUI0 KOJJIOKBUYMA

Kon0kBUYM - cpeicTBO KOHTPOJS YCBOGHHUS y4eOHOTO MaTepuaia TeMbl, pasjena Hiu
pa3aeNoB TUCITUILIMHBI, OPraHU30BAaHHOE KaK y4eOHOE 3aHITHE B BUJE COOECEIOBaHUS TpEIo-
JaBaTelis ¢ 00y4JaroIuMUCs.

Kpurepum oueHku 3HAHUI NPU NPOBeIeHNH co0eceI0BAHUA:

OneHka «OTJIMYHO» - TIyOOKOE M MPOYHOE YCBOEHHE MPOTrPaMMHOI0 MarepHana; MoJ-
HbIE, MOCJEA0BATENIbHbIC, TPAMOTHBIE M JIOTMUECKH H3JIaraéMble OTBETHI MPU BHUIOW3MEHEHUU
3aJjaHus; CBOOOJIHO CIIPABIIAIONIMECS C IOCTABJICHHBIMH 3aJladaMH, 3HaHUS MaTepuana; mpa-
BWJILHO OOOCHOBAHHBIC MPUHSTHIC PEUICHUS; BIAJCHUE Pa3HOCTOPOHHUMH HaBBIKAMU U TIpHE-
MaMU BBITIOTHEHUS MTPAKTUYECKUX 3a/1a4.

OueHka «xXopomuo» — 3HaHUE MPOTPAMMHOTO MaTepuasa; TpaMOTHOE U3JI0KEeHHE, 0e3 Cy-
[IECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC; MPABUIbHOE MPUMEHEHHE TEOPETUUECKUX 3Ha-
HUM; BlIaJieHue HeOOXOAMMBIMHU HaBBIKAMU MPH BBHIMOJHEHUN MTPAKTUYECKHUX 3a/1a4.

OuneHka «ya0BJIETBOPUTEIbHO» — YCBOGHHUE OCHOBHOI'O MaTepuaia; Mpu OTBETE JOIycC-
KAIOTCSl HETOYHOCTH; TIPU OTBETE HEJOCTATOYHO MPaBWIbHBIE (POPMYIUPOBKHU; HAPYIICHHUE TO-
CJIEIOBATENIbHOCTH B M3JI0KEHUH MPOTPAMMHOT0 MaTepHasa; 3aTpyIHEHUS B BBITIOJTHEHUH MpaK-
TUYECKHUX 3aTaHUMH.

OueHka «Hey/I0BJIETBOPUTEIbHO» — HE 3HAHHE MPOrPaMMHOTO MaTepHasia; MpU OTBETE
BO3ZHHKAIOT OIIMOKH; 3aTPyAHCHUS TIPH BBIMOTHEHUU IPAKTUYCCKUX 3aJaHUN.

TpeGoBaHus K NPOBeIEHUIO TECTOBOI0 32 IaHUS



Tect - cucreMa CTaHAAPTU3NPOBAHHBIX 33JIaHUH, TTO3BOJISIONIAS ABTOMATH3UPOBAThH TPO-
HeAypYy U3MEPEHHs YPOBHSI 3HAHUM U YMEHUI 00y4aroIerocs.

Kputepun onieHk# 3HAHUH CTYI€HTOB NPH MPOBEIeHNH TECTUPOBAHUS:

OneHka «OTJIHYHO)» BBICTABISIETCS MIPH YCIOBUU MPAaBUIBLHOTO OTBETA CTYACHTA HE MEHEE
geM 90% TeCTOBBIX 3aJaHMIL;

O1eHKa «XOPOII0» BHICTABISECTCA MPU YCIOBUU MPABIIBHOTO OTBETA CTYJEHTa HE MEHee
geM 80% TeCTOBBIX 3aJJaHMIL;

OuneHka «yI0BJIETBOPHUTEIBHO» BBICTABISICTCS MPU YCIOBUU MPABUIBHOTO OTBETA CTY-
nenra He MeHee 70%;

OneHka «HeyJI0BJIETBOPUTENbHO» BBICTABISETCS MPHU YCIOBUH MPABHIBHOTO OTBETA
cTynenta MeHee yeM Ha 70% TeCTOBBIX 3aJaHUM.

TpeGoBanus K NPOBeICHUIO Kelic-3a1aHuii

Keiic-3aga4a - npo6iieMHoOe 3a/1aHre, B KOTOPOM 00y4arolIeMycs peuiaraloT OCMbICIUTh
peanbHy0 NpoQecCuoHaIbHO-OPUEHTHPOBAHHYIO CUTYAIUI0, HEOOXOAUMYIO Ul PELICHUs J1aH-
HOM npo6iembl. CyIIHOCTh JaHHOI'O METOJIa COCTOUT B TOM, YTO YU€OHBINH MaTepual MoJaeTcs
CTYZ€HTaM BHUJIE€ pealibHbIX MPO(eCcCHOHANBHBIX MPOoOJeM (KeHCOB) XapaKTEepHbIX Ul OIpee-
JICHHOTO BHU/1a MPO(ECCHOHAIBHON NIesTeNbHOCTH. PaboTast Haj perieHneM Keica, CTyIeHT Tpu-
oOperaeT npodeccuoHaNbHbIe 3HAHUS, YMEHHs, HABBIKM B pPE3yJIbTaTe aKTUBHOM TBOpYECKOU
pabotel. OH caMOCTOSITENBHO (OPMYJIMPYET MU, HAXOAUT U COOMpAET pazIuyHyr0 uHpOpMa-
IIUI0, aHATM3UPYET €€, BBIABUIaeT TUIOTE3bl, UIIET BapUaHThl PeUIeHUs MpobiemMbl, GopMyIu-
pPYeT BBIBOJIBI, 0OOCHOBBIBAECT ONTHMAJIBHOE pelIeHne curyanuu. [Iporecc penieHus, mpoMexy-
TOYHBIE Y UTOTOBBIM Pe3yJIbTaThl pabOThI CTYICHTA IO PELICHUIO Kelica MOAIeKaT KOHTPOJTIO.

Kputepun onenky 3HAHMI NPH NPOBEICHUH Kelic-3alaHMM:

OneHka «OTJIMYHO» - TNPABMWIBHOE peIlleHHe Keiica, MoApoOHas apryMeHTalus CBOETO
pelieHue, Xopolee 3HaHue TEOPETUIECKUX aCIIeKTOB PelIeHUs Kelca.

OneHka «Xopomo» - NMpaBWIbHOE pellleHHe Keica, JOCTaTO4Has apryMEHTalllsl CBOETrO
pelieHne, onpeaeaéHHOe 3HaHNE TEOPETUUECKUX acleKTOB PEIIeHUs Kelca.

OuneHka «yl0BJ1eTBOPUTEIbHO» - YaCTHYHO MPaBUWIBHOE pelleHue Keica, Hel0CcTaTod-
Hasi apryMEHTAIHsI CBOETO PEIICHHE.

OuneHka «Hey/0BJIeTBOPUTEIbHO» - HENPaBWIBHOE pellleHHe Keiica, OTCYTCTBHE HEeoO-
XOJIMMBIX 3HAaHUE TEOPETUYECKHX acIeKTOB PEIIeHUs Keiica.

TpeOoBaHus K NPOBeIEHUIO IK3aMeHA

JK3aMeH 110 TUCIUIUINHE (MOYJITI0) TIPECIeaYIOT 1Ieh OLIEHUTh PaboTy CTyIeHTa 3a KypC
(cemecTp), MOJIy4eHHBIE TEOPETUYECKUE 3HAHUSA, IPOYHOCTh UX, Pa3BUTHE TBOPUYECKOTO MBIIILIE-
HUSI, TIPUOOPETEHNE HABBIKOB CAMOCTOSITENILHON pabOThl, yMEHHE CHUHTE3UPOBATH IOyYEHHBIC
3HAHUS U IPUMEHATh UX K PEIICHUIO MPAKTUYECKUX 3a71a4

Kpurepun oueHku 3HAHUI NIPHU NPOBEIEHNH IK3aMeHAa

OuneHka «OTJIMYHO)» - BHICTABIISIETCS CTYACHTY, IIOKa3aBIIeMy BCECTOPOHHHE, CHCTEMaTH-
YEeCKUe U TITyOOKHUe 3HAHUS Y4eOHOU MPOrpaMMbl JUCIHUIUTUHBI M YMCHHS YBEPEHHO TIPUMEHSTh
UX Ha TMpaKTHUKE MPHU PEIICeHWH KOHKPETHBIX 3a/ad, CBOOOJHOE M MpaBHIbHOE 00OCHOBAaHHE
IIPUHATBIX PELICHUM.

OneHka «XOpoIIO» - BHICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepHal, rpaMoT-
HO U TIO CYIIECTBY U3JIaraeT e€ro, yMeeT MPUMEHATh MOTyYeHHbIC 3HaHUS Ha MMPAKTHKE, JOITyCKa-
€T B OTBETE WJIM B PEHICHUH 33/71a4 HEKOTOpPBhIE HETOYHOCTH, KOTOPHIE MOKET YCTPAHUTh C TO-
MOIIBIO TOTIOTHUTENFHBIX BOIPOCOB TPENOaBaTelIsl.

OuneHka «yI0BJIETBOPHUTEJIBHO» - BHICTABIACTCS CTYACHTY, MOKa3aBileMy (parMeHrap-
HBIH, Pa3pO3HEHHBIA XapakTep 3HAHWK, HEIOCTATOYHO IMPAaBHIbHBIE (HOPMYITHUPOBKH 0a30BBIX
MOHSITHUA, HAPYLICHUS JIOTHYECKOM MOCIe0BAaTEIHbHOCTH B U3JI0KEHUU MTPOTPAMMHOT0 MaTepHa-



Ja, HO MIPH 3TOM OH BJIaJIe€T OCHOBHBIMM pa3/ielaMH Y4eOHOH IporpaMMbl, HEOOXOAUMBIMU AJIs
JabHEeHIero o0y4eHuss 1 MOKeT MPUMEHATh MOJyuYeHHbIE 3HaHUS MO0 00paslly B CTaHJIApPTHOU
CUTyalH.

OneHka «Hey/10BJIeTBOPUTEIbHO» - BBICTABIISACTCS CTYAEHTY, KOTOPbIM HE 3HAaeT 00Jb-
1iel 4yacTM OCHOBHOI'O COJEpKaHUSl YYEOHOM MporpamMmbl AMCLUMILIMHBI, JONMYCKaeT rpyobie
omMOKHU B (POPMYIMPOBKAX OCHOBHBIX HMOHATHH JUCHMIUIMHBI U HE YMEET MCIIOJIb30BaTh MOJY-
YEHHbIE 3HAHUS [IPU PEIICHUH THUIIOBBIX PAKTUYECKUX 3aa4.

8. YueOHO-MeTOIMUYECKOE U HH(POPMALIMOHHOE o00ecnieyeHne TUCIIUIITUHBI (MOayJIs, 8.
YuebHO-MeToUYECKOEe U HH(POPMAIIHOHHOE oDecTieYeHre TUCIUILIHHBI (MOIYJIsA, MPAKTH-
ku, 'HA)

8.1. OcHoBHas quTEpaTypa
1. General Chemistry [Dnextponnsiii pecypc]: Training manual / [compiled by: Yu.A.

Ovcharova]. - Maykop: Kucherenko V.O., 2020. - 151 p. - Pexum jgocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=00035857

8.2. Jlono/iHUTe/IbHAS JTUTEepaTypa

1. Davydov, V.V. Principles of Medical Biochemistry. Tutorial on biochemistry for foreign
students of medical department of higher education institutions / VV.V. Davydov, E.R.
Grabovetskaya. - Ryazan; Saint Petersburg: Eco-Vector LLC, 2016. - 552 p.

8.3. UndopMannoOHHO-TeIeKOMMYHUKALMOHHBIE pecypchl ceTH « AHTepHET»

1. O6pazoBarensubiii mopran ®I'BOY BO «MI'TY» [Dnexktponnsiii pecypce]: Pexxum no-
cryna: https://mkgtu.ru/

2. Odurmanehsiii caiit [IpaBurensctBa Poccuiickoii denepanuu. [IIeKTpOHHBINH pecypc]:
PexxuMm moctyma: http://www.government.ru

3. UndpopmannonHo-nipaBoBoil noptan «l'apant» [DneKkTpoHHBIN pecypc]: Pexxum nocry-
na: http://www.garant.ru/

4. Hayunas onextpoHHas Oubmmoreka WWwWW.eLIBRARY.RU — Pexum npocryna:
http://elibrary.ru/
5. DNEKTPOHHBIH KarTajaor OubIMoTeKku — Pexum nocrymna://

http://lib.mkgtu.ru:8004/catalog/fol2;
6. EmmHoe okHO JocTyma K oOpa3oBaTenpHBIM pecypcam: Pexum jgocryma:
http://window.edu.ru/

9. MeToauveckne yKa3aHus Uil 00yYAIOUIUXCS 110 OCBOEHUIO TUCIUIJIMHBI
BOl‘[pOCLI, BbIHOCUMBbBIC HA NMPAKTHYICCKUEC 3AaHATHA
Section 1: Chemical thermodynamics and kinetics.

Topic 1. Elements of chemical thermodynamics.

Main questions on the topic:

1. Subject and tasks of chemical thermodynamics. Chemical thermodynamics as the basis
of bioenergetics. Isolated, closed and open systems.

2. The first law of thermodynamics. Internal energy, heat and work. Isobaric and isochoric
thermal processes. Enthalpy.
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3. Hess’s law and its corollaries. Standard formation and combustion heat. Thermochemi-
cal calculations and their usage for energetic characteristic of biochemical processes.

4. Interconnection between the processes of metabolism and energy exchange. Caloric val-
ue of main constituents of food and some food products. Energy consumption at different modes
of moving activity.

5. Thermodynamically reversible and irreversible processes. The second law of thermody-
namics. Entropy. Statistic and thermodynamic explanation of entropy. Standard entropy.

6. The Gibbs free energy (isobaric-isothermal potential). Enthalpy and entropy factors. Ex-
and endergonic processes in the organism.

7. Thermodynamics of chemical equilibrium. Reversible and irreversible reactions. Con-
cept of chemical equilibrium. Constant of the chemical equilibrium. The interconnection be-
tween the constant of chemical equilibrium and the Gibbs free energy. Equations of isotherm and
isobaric curve of a chemical reaction.

Topic 2. Elements of chemical kinetics.

Main questions on the topic:

1. Main concepts of chemical kinetics. Simple and complex, homogeneous and heteroge-
neous reactions. The speed of homogeneous chemical reactions and methods of its measuring.

2. The main postulate of chemical kinetics. The order of reaction and the reaction speed
constant. The Law of mass action for the speed of the reaction and its sphere of application.

3. Kinetic equations of the reactions of zero, first and second order. Period of semi-
transformation. Molecularity of the reaction.

4. Theory of active collisions. Arrhenius’ equation. Energy of activation. Vant-Hoff’s rule.
Temperature coefficient of the reaction speed for enzymatic processes.

5. The concept of the theory of transition state. The main equation of the theory of transi-
tion state.

6. Catalysis and catalysts. The theories of catalysis. The mechanism of homogeneous and
heterogeneous catalysis. Enzymes as biological catalysts, peculiarities of their action.

Section 2: Chemical equilibrium.

Topic 3. Kinetics and thermodynamics of chemical equilibrium.

Main questions on the topic:

1. Chemical Equilibrium. Ways of Expressing Equilibrium Constants. Predicting the Di-
rection of a Reaction. Equilibrium Constants and Temperature

2. Shifts in Equilibrium (Le Chatelier’s Principal).

3. Equilibrium in Aqueous Solutions.

4. Key rules for writing the reactions of hydrolysis

5. Types of hydrolysis reactions.

6. Calculations of pH values of the solutions of the salts . Hydrolysis constant (Kh) and de-
gree of hydrolysis (h).

7. Irreversible hydrolysis

8. Mutual hydrolysis.

Section 3: Introduction to volumetric analysis.

Topic 4. The equivalent law. Different concentration units. Fundamentals of volumet-
ric analysis.

Main questions on the topic:

1 The Equivalent Law and its application in volumetric analysis/

2. Concentration Units. Types of Concentration Units. Concentration units are intercon-
vertible



3. Define the following terms: titration, equivalence or end point of titration, (an analyte).

4. Chemical reactions applied in volumetric analysis are defined as titrimetric reactions.
Name the main features of these reactions.

5. Primary standards are prepared by dissolving of standard compounds. What require-
ments should standard compounds meet?

6. Titration methods are classified by a type of chemical reactions

7. What types of chemical reactions are applied in volumetric analysis?

8. Define direct, back and displacement titration methods.

Section 4: Solutions.

Topic 5. Colligative properties of solutions.

Main questions on the topic:

1. Thermodynamics of solution formation.

2. Osmose and osmotic pressure of solutions. Vant-Hoff’s law.

3. Osmotic pressure, osmolarity and osmolality of some biological fluids. The concept of
isotonic, hypertonic and hypotonic solutions.

4. The role of osmotic phenomena in biological processes.

5. The pressure of saturated vapor of solvent above the solution. Raoul’s first law.

6. Boiling and freezing temperatures of solvents. Raoul’s second law. Cryoscopy. Ebulli-
oscopy.

7. Colligative properties of electrolyte solutions. Isotonic coefficient.

Topic 6. Electrolyte solutions.

Main questions on the topic:

1. The Arrhenius Theory of electrolytes dissociation.

2. The theory of weak electrolyte solutions. Main characteristics of a weak electrolyte: a,
Kion, pKion.

3. The theory of strong electrolyte solutions. Main characteristics of a strong electrolyte: a,
fa, 1.

4. Electrical conduction in solutions.

5. Biological functions of electrolytes.

Topic 7. Heterogeneous equilibria.

Main questions on the topic:

1. Thermodynamic (°Ks) and concentration (Ks) solubitity constants of a heterogeneous
process equilibrium.

2. Interconnection between the solubility S of a sparingly soluble strong electrolyte and its
Ks >> Ks.

3. Conditions of formation and dissolution of precipitates in heterogeneous systems.

4. Competitive heterogeneous equilibria of the same type.

5. Competitive heterogeneous equilibria of different types (the formation of complex com-
pounds, a slightly dissociated acid, oxidation or reduction of one of the ions of a slightly soluble
compound).

6. Heterogeneous equilibria in the vital activity of the organism. Conditions of calcium
phosphate formation in slightly alkaline solutions.

7. Pathology of bone tissue (influence of Be**, Sr**, Sr™°) and physicochemistry of a patho-
logical formation of calculus in the organism.

Topic 8. Acidity and basicity of aqueous solutions. pH.
Main questions on the topic:
1. Protolytic (proton) theory of acids and bases.



2. The ion product of water. Hydrogen ion exponent pH.

3. Calculation of solution pH of weak and strong acids and bases.
4. Determination of hydrogen ion exponent.

5. Role of hydrogen ions in biological processes.

Topic 9. Buffer systems.

Main questions on the topic:

. Buffer systems, their classifications.

. Calculation of pH of acid and basic buffer solutions.
. Mechanism of action of buffer systems.

. Buffer capacity.

. Basic buffer systems of the organism. Acidosis. Alkalosis.
. Hydrocarbonate buffer system, mechanism of action.
. Hemoglobin buffer system, mechanism of action.

. Phosphate buffer system, mechanism of action.

. Protein buffer system, mechanism of action.
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Section 5: Electrochemistry.

Topic 10. Potentiometry.

Main questions on the topic:

1. Electrode and oxidation-reduction (OR) potentials, the mechanism of their appearance
and the dependence on different factors. Nernst-Peters’ equation for calculating of potential val-
ues.

2. Galvanic elements (chemical and concentration): action mechanism and calculation of
EMF. Measuring of electrode and OR-potentials.

3. Reversible electrodes of the first and the second type (hydrogen and silver chloride).
lon-selective electrodes (glass electrode). Structure and mechanism of potential origin.

4. Electrodes of comparison and electrodes of determination (indicating) used in potenti-
ometry.

5. The essence of potentiometric determination of pH.

6. Potentiometric titration, its essence and its usage in quantitative analysis and medicobio-
logical investigations.

Section 6: Surface phenomena. Dispersion Systems. Solutions of biopolymers.

Topic 11. Physico-chemistry of surface phenomena.

Main questions on the topic:

1. Special features of the energy state of phase interfaces. Surface energy and surface ten-
sion.

2. Surface active and surface inactive substances. Surface tension isotherms. Ducklo-
Traube rule. Stalagmometric method of measurement of surface tension in liquids.

3. Adsorption at the interface liquid-gas and liquid-liquid. Gibbs’equation and its analysis.
Molecule orientation in the surface layer; the structure of the lipid biolayer of biological mem-
branes.

4. Adsorption on the interface solid-gas and solid-liquid. Langmure and Friendlikh’s ad-
sorption isotherms. Langmure’s and Friendlikh’s equations, their analysis.

5. Importance of surface phenomena in biology and medicine. Usage of adsorption in med-
icine and medical-biological research.

Topic 12. Physico—chemistry of dispersion systems.
Main questions on the topic:



1. Dispersion systems, their peculiarities and classification.

2. Molecular-kinetic properties of colloidal systems. Sedimentation.

3. Optical properties of colloidal systems. Opalescence.

4. Structure of colloid particles.

5. Methods of obtaining and purification of colloidal systems. Peptization.

6. Structure and mechanism of double electric layer of sol particles.

7. Electrokinetic and electrothermodynamic potentials, their appearance, mechanism and
factors determining them.

8. Electrokinetic phenomena in colloidal solutions.

9. Electrophoresis of colloidal solutions. Factors determining the rate of electrophoresis.

10. Proteins as polyelectrolytes. Isoelectric state and isoelectric point of proteins. The in-
fluence of pH of the solution on the ionization character of proteins.

11. Electrophoresis in the solutions of proteins.

12. The significance of electrophoresis and electroosmosis in medicalbiological investiga-
tions and physiotherapeutic practice.

13. Kinds and factors of colloidal system stability.

14. Coagulation of colloidal solutions and factors causing it.

15. Coagulation of colloidal solutions by electrolytes. Coagulation threshold.

16. Kinetics and coagulation mechanism of colloidal solutions.

17. Coagulation processes at purification of drinking water and sewage.

18. Colloid protection and its importance.

Topic 13. Coarsely dispersed systems.

Main questions on the topic:

1. Classification and general properties of coarsely dispersed systems.
2. Suspension, its obtaining and properties. Pastes.

3. Emulsions, their classification, properties and methods of obtaining.
4. Emulsifiers, their nature and mechanism of action.

5. Methods of determining the type of emulsions.

6. Biological importance of emulsions.

7. Aerosols, their obtaining and properties. Powders.

Topic 14. Physico-chemistry of solutions of biopolymers.

Main questions of the topic:

1. Macromolecular compounds (MMC). Their classification and chemical structure. The
importance of biopolymers.

2. Formation of MMC solutions and their properties. Differences between MMC solutions
and sols. Common properties of MMC solutions and sols.

3. Thermodynamics of the formation of MMC solutions.

4. Mechanisms of swelling and dissolving MMC. Limited and unlimited swelling. The in-
fluence of different factors on swelling and dissolving of MMC. The swelling degree. Medical
and biological significance of MMC swelling.

5. Stability of MMC solutions and the ways of extraction of biopolymers from their solu-
tions. Denaturation.

6. Osmotic pressure of MMC solutions. Osmometric method for calculation of the molar
mass of MMC. Galler‘s equation.

7. The significance of MMC solutions viscosity for medical and biological investigations.

8. Proteins as polyelectrolytes. Isoelectric state and isoelectric point of proteins. The influ-
ence of the pH level in the solution on the charge of proteins.

9. Electrophoresis of the solutions of proteins.

10. The significance of electrophoresis and electroosmosis in medical and biological inves-
tigations and physiotherapeutic practice.



Section 7. Chemistry of the elements.

Topic 15-17. General properties of s-, p-, d-block elements.

Main questions of the topic:

1. The electron configurations of the s-, p-, d-block elements and their simple ions.

2. The characteristic properties of the s-block elements essential to life:

(a) their acting in redox reactions.

(b) their ability to form a range of complex compounds with different ligands;

(c) their salts hydrolysis;

(d) Basic character of their oxides and hydroxides, amphoteric character of BeO and
Be(OH).

3. The characteristic properties of the p-block elements essential to life:

(a) their acting in redox reactions.

(b) their ability of p-block metals to form a range of complex compounds with different
ligands;

(c) their salts hydrolysis;

(d) Basic character of their oxides and hydroxides, amphoteric character of BeO and
Be(OH).

4. The characteristic properties of the transition elements essential to life:

(@) their acting in redox reactions.

(b) their ability to form a range of complex compounds with different ligands;

(c) their salts hydrolysis;

(d) Amphoteric character of some oxides and hydroxides containing d-block elements.

5. The equations of test reactions on cations of s-, p-, d-block elements.

10. Ilepeyenb UHGOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX MPH OCYIIECTBJIECHUHN
00pa3oBaTeIbHOIO NpoLecca Mo JMCIHUIINHE, BKJIKYAas NepedyeHb NPOrpaMMHOro odecre-
YyeHusI U HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM (IMPU HEOOXOIUMOCTH)

10.1. [lepeyeHb HEOOXOAUMOT0 MPOTPAMMHOT0 00ecIeYeHHsI.

1. Onepammonnas cucrema « Windows», gorosop 0376100002715000045-0018439-01 ot
19.06.2015.

Jnis ocymiecTBieHUsT y4eOHOTO Tpolecca HMCIOIb3yeTcss CBOOOIHO paclpoCTpaHsieMoe
(6ecrumaTHOE HE TpeOyroIIee JIMIIEH3UPOBAHUS ) IPOTPAMMHOE 0OECTICUCHHE:

1. Ilporpamma st Boctipoun3BeieHus ayano u Buzeo daiinos «VLC Media Player»;

2. IIporpamma Jj1st BOCIIpOHM3BeICHHs ayAno U Buaeo daiinoB «K-Lite Codecy;

3. O¢ucHsrnii maketr «WPS Officey;

4. Ilporpamma asst paboTHI ¢ apXuBamu «7Zip»;

5. [Iporpamma st paboTsl ¢ qokymeHTamu popmata PDF «Adobe Readery.

10.2. IlepeyeHb HEOOXOAUMBIX HH(POPMAILMOHHBIX CIIPABOYHBIX CHCTEM

Kaxnapiit oOyyaromuiicss B TEUCHHE BCEro Nepuoja oOydeHUs oOecriedeH WHAWBUIYallb-
HBIM HEOIPAaHUYCHHBIM JTOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUHBIM CHCTEMAM:

1. DnexTpoHHas OoubnoTeyHas cucremMa «KoncynpTant CTYyJICHTa»
(http://www.studentlibrary.ru/)

2. DnekTponHas oubnmoreunas cucrema «[IPRbooksy (http://www.iprbookshop.ru/)

3. DnekTponnas oubnmoreuynas cucrema «ZNANIUM.COM» (http://www.znanium.com).



http://www.iprbookshop.ru/81038.html

Jlns obyuaronuxcs obecrnieueH A0CTyn (yAaJe€HHBIA TOCTYI) K CIEAYIOLUIMM COBPEMEH-
HBIM MPOQECCHOHATBHBIM 0a3aM JaHHBIX, HH()OPMALUOHHBIM CIIPABOYHBIM M TIOMCKOBBIM CH-

CTEMaM:

1. Koncynerant [Tnroc — cripaBovnas nmpaBoBasi cuctema (http://consultant.ru).
2. Hayunas anextponHas 6ubimoreka (HOB) (http://www.elibrary.ru).

3. Dnekrponnas bubnuoreka Juccepranuii (https://dvs.rsl.ru)

4. KubepJlenunka (http://cyberleninka.ru).

5. HanmonanbHast anekrponHas oudnuoreka (http://H36.pd).

11. Onucanue MaTepuaIbHO-TeXHUYECKOI 0a3bl HEOOXOAUMOI 1JIsl OCyLIeCTBJICHHUS
00pa30BaTeJIbLHOIO MPoUecca MO0 JMCHHUILINHE (MOIYJII0).

Kpectpsuckas, a. 2, ayn. 4-129.

HaumeHoBaHMS ceIHATLHBIX OcHaIIeHHOCTD IlepeyeHb JUIIEH3MOHHOTO
NnoMeleHuil 1 noMenieHui CHennaJbHbIX NMPOrpaMMHOro0 odecrnevyeHusl.

JJIS1 CAMOCTOSAITEIbHOM PadoThI noMeneHun u PexBuU3UTHI

noMeneHuii 1 MOATBEPKAAI0IIEro

CaMOCTOSITEILHOM JTOKyMeHTAa

padoThI
CnenuajbHble MOMeIeHusl

YyeOHbIC ay AUTOPUH s | [lepenocnoe  mynbrume- | 1. OnepanuoHHas — cucTeMa
MIPOBEICHUS 3aHATHI | TuiiHOe  oOopynoBanwue, | « Windowsy, JIOTOBOP
JIEKIIMOHHOT'O THUIIA: nocka, mebens musa aynu- | 0376100002715000045-
385000, Poccwuiickas | Topuii, kom-mbtoTeprbiii | 0018439-01 ot 19.06.2015.
denepanys, PecniyOnuka | kmacc na 15 nocaooumvix
Anpiresi, r. Maiikomn,  yi. | Mecm, OCHAIeHHBIH KOM- | CBOOOAHO pacrpocTpaHsIeMoe
Kpectbsiackas, 1. 2, | merotepamu  Pentium ¢ | (GecriatHoe He TpeOyromiee
TIEKIIMOHHBIHN 3aI1. BbIX0/10M B MlHTEpHET JTUICH3UPOBAHUS) TPOrPaAMM-
Aynuropus JUIS 3aHATUN HOe obecrieueHue:
CEMHUHAPCKOT0O TUTIA, TPYMITOBIX 1. IIporpamMmma ans BOCHIpOM3-
" WHIMBHTY TbHBIX BEJICHUS ayano W BHJEO (aki-
KOHCYJIbTaIuH, TEKYILIETOo noB «VLC Media Player»;
KOHTPOJIA M IPOMEXYTOYHOU 2. IlporpamMma 11t BOCHPOM3-
aTTecTaluu: BEJICHUS ayauo W Buueo ¢aii-
385000, Poccuiickas noB «K-Lite Codecy;
denepanus, PecnybOnmka 3. Oducnprit maker «WPS
Anpires, 1. Maiikon,  yi. Officey;

4. Tlporpamma mist paboTBl C
apxuBaMu «7Zip»;

5. llporpamma st paboTsl ¢
nokymentamu Qopmara PDF

Maiikomn, yn. IlepBomaiickas, .
191, 3 srax.

Mecm, OCHAIIICHHBIM KOM-
meroTepamu  Pentium ¢
BBIX0JI0M B IHTEpHET

«Adobe Readery.
IMomelmenuns ajis caMOCTOATEILHOMH PA0OTHI
VYueOHbIe ay IUTOPUHN s | [lepenocnoe  mynbTuMe- | 1. OmepanuMoHHas — cucTeMa
CaMOCTOSITEIbHON PabOTHI: muiiHoe  obopynoBanue, | « Windowsy, JIOTOBODP
YuranbHBIH 3al: 385000, | nocka, mebens mist aynu- | 0376100002715000045-
Poccuiickas denepanus, | TOpUH, kommsroTepHbiid | 0018439-01 ot 19.06.2015.
PecnybOnmka AnpiTes, . | Kknacc Ha 15 nocadoumwvix

CB00OOIHO pacrpocTpaHsieMoe
(OGecrimatHoe He TpeOyroree
JUIEH3UPOBAHUSA) MPOrpaMM-
HoOe o0ecreyeHue:

1. IlporpamMma Uit BOCHPOU3-
BEJICHUsl ayiuo M BHUeo Qaii-




noB «VLC Media Player»;

2. IlporpamMma Juist BOCIIPOU3-
BEJICHUS ay/luo U BHJeo (¢aii-
10B «K-Lite Codecy;

3. Odwucuprit maker «WPS
Officey;

4. Tlporpamma mjsi pabOTHI C
apxuBaMu «7Zip»;

5. Tlporpamma mist paboThl C
nokymeHtamu ¢opmara PDF
«Adobe Reader.




12. Jlono/iHeHnsI U MI3MEHeHHs B padoueil mporpamme
3a / yueOHBIii roj

B paGouyto nporpammy

(HaMMEeHOBaHUE JUCITUTLTHHBI)

AJId HAITpaBJICHUS (CHCI_II/IaJIBHOCTI/I)

(HOMEp HarpaBieHuUs (CIEIUATEHOCTH)

BHOCATCA CICAYOIINE JOIMMOJIHCHUA 1 U3MCHCHHUA:

]_IOHOJ'IHGHI/IH U U3MCHCHUA BHCC

(mommxHOCTH, ©.1.0., mognMCH)

Pabouas nmporpamMma nepecMoTpeHa 1 0100peHa Ha 3aceianuu Kadeapbl

(HanmeHoBaHUe Kadeapol)

« » 20 1.

3aBemyronuii kageapoit

(moamuck) (®.1.0.)



