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1. Heau u 3a1a4n yuyeOHOM AUCHMILIMHBI (MOAYJIs1, IpaKkTuk, [HUA).

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€ IIPU BO3JCHCTBUU Ha *KMBOM opra-
HU3M OKPYXKaIOLIEH Cpebl.

3agaum M CUMILIMHBL:

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

- 03HAaKOMJIEHHE C MEPONPHUATUAMU 10 OXpaHe TPYJla U TEXHUKE O€30MMaCHOCTH B XUMUYE-
CKOM J1ab0opaTopuu, C OCYIIECTBICHUEM KOHTPOJIA 32 COOIIOJICHHEM U 00€CTIeUeHUEeM JKOJIOTH-
4eCcKol 0e30MacHOCTH MpHU paboTe ¢ peaKTUBAMU;

- (opmupoBaHHe MpeACTaBICHUN O (PU3MKO-XMMUYECKUX acCHeKTaXx Kak O Ba)KHEHIINX
OMOXMMHUYECKUX TMPOLECCax M pa3lIMYHbIX BUJAX TOMEOCTa3a B OpraHU3Me: TEOPETUYECKHE OC-
HOBBI OMORHEPIreTHKH, (HDaKTOPbI, BIUAIOIIME HA CMEIICHWE paBHOBECUS OMOXMMUYECKUX IPO-
LIECCOB;

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

-U3y4eHUE MEXaHU3MOB JIeHCTBUS Oy(EepHBIX CUCTEM OpraHU3Ma, UX B3aUMOCBSI3b 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 PABHOBE-
CHUI pa3HbIX THIIOB;

- U3yUYEHHUE CBOMCTB BELIECTB OPraHUYECKONW U HEOPTaHUYECKOU ITPUPOJIBI;

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

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

-U3ydeHne ocoOeHHOCTeH afcopOLMM Ha Pa3IMYHBIX I'paHMLAX pa3zaenoB (as; gusmko-
XUMHUYECKHX OCOOEHHOCTEN AUCIIEPCHBIX CUCTEM U PaCTBOPOB OMOMIOIMMEPOB;

- (hopMupoBaHME HABBIKOB U3yUCHHs HAYYHOH XUMHUECKOM JIUTEpaTyphl;

- (hopMupoBaHE YMEHUH [Tl pelIeHHsI TPOOJIEMHBIX U CUTYallMOHHBIX 33/1a4;

- popMHpOBaHUE MPAKTUYECKUX YMEHHH MMOCTAHOBKHU U BBIITOJIHEHHS SKCIIEPUMEHTATIbHON
paboThL.

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

Hucuurnuna «XuMus» BXOAUT B niepeueHb 0azoBoid yactu OITOII noaroroBku crienuanu-
ctoB 1o crienrasibHocTH 31.05.01 JleueOHOe nemo (¢ yIeMEeHTaMH aHTIIUHCKOTO SI3bIKA).

OOy4eHre CTYJIEHTOB OCYIIECTBISIETCS Ha OCHOBE NMPEEMCTBEHHOCTH 3HAHWA U YMEHUH,
MOJIYYEHHBIX B Kypce «XHUMHs» 00Ieo0pa3oBaTeIbHbIX YUeOHBIX 3aBEICHUNA. SIBIIsAETCS TIpe-
HIECTBYIOLIEH ISl U3YYEHUS! TUCLUILUIUH: OMOXMMHUS; TUCTOJIOTHS, SMOPUOJIOTHS, IIUTOJIOTHS;
HOpMaJIbHAsl (PU3HMOJIOTHS; MAaTO(U3UOJOTHS, KIMHUYECKas MaTOPU3HOJIOTHS, (apMaKOIOTHs;
TUTHEHA; MUKPOOHOJIOTHS, BUPYCOJIOTHS; KITUHUYECKUE TUCIUTIITUHBI.

3. [lepeyeHpb MJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHs MO AMCHUILIMHE (MOAYJ/II0, MPaK-
Tuke, 'MA), COOTHeCeHHBIX C IVIAHMPYEMbIMH pe3yJIbTATAMHU OCBOeHHs1 00pa3oBaTeIbHOM
NMPOrpamMMmbl.

I[Inanupyemblie pe3yjbTaThl OCBOEHUSI 00pPa30BaTeJbHONH NMPOrpaMMbl — KOMIETEH-
UM 00y4alOIIMXCs, YCTAHOBJEHHbIE 00Pa30BaTe/IbHBIM CTAHAAPTOM:

OIIK-1 ToTOBHOCTBH pemaTh CTaHAAPTHBIE 3a7a4yd MPOPECCHOHATHHOU IEATEIBHOCTH C
UCTIOJIb30BaHUEM HMH(OPMAIIMOHHBIX, OMOIHOrpaguIecKux pecypcoB, MeInKO-OMOIOrHUECKOM



TEPMUHOJIOTHH, HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJOTHA M Y4€TOM OCHOBHBIX Tpe-
0oBaHui HHGOPMALIMOHHOHN O6€30MaCHOCTH;

OIIK-7 roTOBHOCTh K HCIOJIB30BAHUIO OCHOBHBIX (DU3UKO-XUMHUUECKUX, MATEMAaTHUECKUX
Y MHBIX €CTECTBEHHOHAYYHBIX MTOHATHI U METO/IOB IIPH PEIICHIH NPo(ecCHOHANBHBIX 3a1a4;

IInanupyemble pe3yjbTaThl 00y4eHHs M0 AUCHHUILIMHE - 3HAHWS, YMEHUS] U HABBIKH
U (MJIM) ONBIT AEAATEJbHOCTH, XapaKTepu3yuue 3Tanbl GopMUPOBaHHSI KOMIIETCHIUHA U
ol0ecrneynBaloLIMe J0CTHKEHHE IUIAHHUPYEMbIX Pe3yJbTATOB OCBOEHHUSI 00pa3oBaTesIbHOI
NpOrpaMmsl.

B pesynbrare u3ydeHus AUCHUILTUHBI 00y YaroIuiics JOIKEH:

3HATh:

- TEPMOAMHAMMUYECKHE M KHHETUYECKUE 3aKOHOMEPHOCTH, ONPEACIAIOIINE NPOTEKaHHUE
XUMHUYECKHX U OMOXMMUYECKUX MTPOLIECCOB;

- (U3MKO-XMMHUYECKHE ACHEKThl BAXHEUIIMX OMOXMMHUYECKUX IMPOLIECCOB U Pa3IUYHBIX
BUJIOB TOMEOCTa3a B OPraHU3Me: TEOPETUUECKHE OCHOBBI OMOIHEPTeTHKH, (DAKTOPHI, BIUSAIOLINE
Ha CMEIIEHUE PaBHOBECUSI OMOXUMHUYECKUX MPOIIECCOB;

- CBOMCTBA BOJIbI U BOJAHBIX PACTBOPOB CHJIBHBIX U CJIA0BIX 3JIEKTPOIUTOB;

- crocoObl BBIPAXKEHUSI KOHLIEHTPALMH BELIECTB B PAacTBOpax, CIIOCOOBI MPUTOTOBJICHUS
pacTBOPOB 3aJIaHHON KOHLEHTPALINY;

- OCHOBHBIE THUIIbI PABHOBECUH U MIPOLIECCOB )KU3HEAEATEIbHOCTH;

- MEXaHU3MBbI JeHCTBUS Oy(epHBIX CUCTEM OpraHu3Ma, UX B3aUMOCBS3b U POJIb B MOAJIEP-
KaHUU KUCIIOTHO-OCHOBHOT'O T'OMEOCTa3a; OCOOCHHOCTH KHCIIOTHO-OCHOBHBIX CBOMCTB aMHHO-
KHUCJIOT U O€JIKOB;

- 3aKOHOMEPHOCTH MpPOTEKaHUs (U3UKO-XMMHUYECKHX IPOLECCOB B JKUBBIX CHUCTEMAax C
TOUYKH 3pEHHS UX KOHKYPEHLIMH, BOSHUKAIOIIEH B PE3yJIbTaTe COBMEIIECHNS PAaBHOBECUI pa3HBIX
THUIIOB;

- (PM3UKO-XUMHUYECKUE METO/Ibl aHAIHM3a B MEIUIMHE (TUTPUMETPUIECKHUN, SJICKTPOXUMHU-
YECKHH ),

- POJIb KOJIJIOWJTHBIX MOBEPXHOCTHO-aKTUBHBIX BEUIECTB B YCBOCHMM U IEPEHOCE MAJIOINO-
JSIPHBIX BEILLIECTB B )KMBOM OpPraHU3ME;

- CTPOEHHME Y XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OMOJIOTMYECKH BaXKHBIX OMOJIOTHU-
YECKHX COEIMHEHMIA;

- poJIb OMOT€HHBIX AIEMEHTOB U UX COSUHEHHUH B KHUBBIX CUCTEMAX;

- (PU3UKO-XUMHUECKUE OCHOBBI TOBEPXHOCTHBIX SIBIEHUH U (hDaKTOPBI;

- BIMSIOIIME Ha CBOOOTHYIO MOBEPXHOCTHYIO SHEPIHIO; OCOOCHHOCTH aCOPOIIMHN Ha pa3-
JMYHBIX TPAaHUIAX pa3zenoB (as;

- 0c00eHHOCTU (PU3UKO-XUMHH JUCIIEPCHBIX CUCTEM U PACTBOPOB OMOIIOIMMEPOB.

yMeTh:

- TOJIb30BaThCs (PUBNIECKUM U XUMHUECKUM 000PYA0BaHUEM;

- paboTaTh C YBEIMUUTEIbHON TEXHUKOHN (MUKPOCKONAMH, ONTUYECKUMH U MPOCTBIMHU JTy-
namu);

- IIPOrHO3UPOBATh Pe3yIbTaThl U3NKO-XUMHUECKUX MPOLIECCOB, NPOTEKAIOIUX B KHUBBIX
CUCTEMaX, OIUpPasICh HA TEOPETUUECKHE MTOJIOKECHHUS;

- Hay4yHO 00OCHOBBIBaTh HA0I0aEMbIE SIBJICHHUS;

- IPOU3BOAUTH (PU3NKO-XMMHUUYECKHUE U3MEPEHUs, XapaKTepU3yIOLIe T€ WIN HHbIE CBOM-
CTBa pacTBOPOB, CMECEH U IPYrHX 00bEKTOB, MOJICIUPYIOLINX BHYTPEHHHUE CPEJIbl OPraHUu3Ma;

- IPEJICTABIIATH JAaHHBIE SKCIIEPUMEHTAIBHBIX UCCIICAOBAHUH 1 BUIE TPAPHUKOB U TaOJIHIL;

- IIPOU3BOJUTH HAOIOJCHHS 32 IPOTEKaHUEM XMMHUYECKHX PEaKUMi U JesaTh 000CHOBAH-
HBIE BBIBOJIBI,

- pelaTh TUIMOBbIE MPAKTHUECKUE 3a7aYd U OBJIAI€Th TEOPETUUECKMM MUHUMYMOM Ha 00-
nee abCTPaKTHOM YPOBHE;



- pelaTh CUTyallMOHHBIE 3a7a4M, ONUPAsACh HA TEOPETUUECKUE ITOJIOKEHUS, MOJECIHUPYIO-
mue GU3NKO-XMMHUUYECKHUE MTPOLECCHI, TPOTEKAIOIINE B )KUBBIX OpraHU3Max;

- YMEPEHHO OPHUEHTHPOBATHCS B WH(POPMAIIMOHHOM ITOTOKE (HMCMOJIB30BATh CIPABOYHBIC
JTaHHbIEe U OubnHMorpaduio 1Mo Toi Wi UHOU MPUUYUHE).

BJIAJETh:

- HAaBBIKAMHU CaMOCTOATEIBHOU paboThl ¢ Yy4eOHOM, HAYUYHOUM U CIIPAaBOYHOM JTUTEpaTypoOii;
BECTH IOUCK U JIeNaTh 0000IIAIOIIHE BEIBOJLL;

- HaBbIKaMH 0e30MacHOl pabOThl B XUMUYECKOH J1ab0opaTopuu U yMEHUSIMH 00paIiaThes ¢
XUMHUYECKON MOCY10H, peakTUBaMu, paboTaTh ¢ ra30BbIMHU IOpEJKaMH U 3JIEKTPUUYECKUMHU MPU-
O6opamu.

4. O0bemM aUCHUILUIUHBI (MOayJisi, npakTuku, [UA) u Buabl yyeoHoii padoresl. O06-

asi TPYA0EeMKOCTh JUCHUIIINHBI

4.1. O0beM TUCHUIJIMHBI X BUBI Y4eOHOH padoThl M0 04HOI opme 00yueHus.

OO0masi Tpy10€eMKOCTH JUCHUIIMHBI cOCTaBAseT 3 3a4eTHbIX equHUIBI (108 yacoB).

. Bcero Cemectpsl

Bua yuyeOHoii padoThI YACOB/3.c. 1
KoHTakTHBIE Yachl (Bcero) 51,35/1,42 51,35/1,42
B Tom uncne:
Jlexuuu (JI) 17/0,47 17/0,47
[TpakTnueckue 3anstus (113) - -
Cemunapsl (C)
Jlabopatopusie pabotsi (JIP) 34/0,94 34/0,94
KonTakTtHas padorta B nepuop arrectauu (KPAT) 0,35/0,01 0,35/0,01
CamocTosaTenbHas paboTa MOJ PYKOBOACTBOM IPENOIaBaATEINs
(CPII) - -
CamocrositesbHas padora (CP) (Bcero) 21/0,59 21/0,59
B Tom uncrne:
PacuetHo-rpaduueckue paboTbl - -
Pedepar - -
pyeue suowvr CP (ecnu npedycmampusaromcsi, npusooumcsi ne-
peuenn 6udos CP)
1. PaGoTa ¢ 1OMONMHUTENBHON JTUTEPATyPOil, BHITIOTHEHUE Keiic-
3aJaHUM. 21/0,59 21/0,59
KypcoBoit npoekT (pabota) - -
Konrpous (Bcero) 35,65/0,99 35,65/0,99
dopma NpoOMEKYTOYHOU aTTECTALIAN:
(3K3aMeH) IK3aMeH IK3aMeH
Oo6masi Tpy10eMKOCTh (4achbl/3.e.) 108/3 108/3

4.2. O0beM TUCHUIJIMHBI U BBl Y4eOHOH padoThl 110 32049HOM hopMe 00ydeHHUs.

3aounas popma o6yuenuss @PI'OC BO no crenuaabHOCTH HE TIPETyCMOTpPEHA

5. CTpykTypa M cojep:KaHue TUCHUIINHBI

5.1. CTpykTypa MM CHUIIHHBI 1JIs 04HOH (hOpMBbI 00y4eHHs.




Buabl yueOHOI padoThl, BKIKYaA

DopMBbI TEKY-

CaMOCTOSITEJILHYIO Pa00Ty U TPY/A0- | 1Iero KOH-
8 €MKOCTh TpoJI
5 (B yacax) ycneBaeMoCTH
e = (no neoenam
I /;1 Pa3znen qucuunIMHbI : 2 cemecmpa)
= | 5| E g . ®opma npo-
5 B = A | A = O | MeKyTo4HOMH
== = © 5 aTrecTanuu
= (no cemecm-
pam)
1 cemecTp

1. |Section 1: Chemical| 1-2 2 4 - - 3 |Ompoc, BbIMOI-
thermodynamics  and HCHUE Keiic-
kinetics. 3aJaHUM.

2. |Section 2: Chemical 3 1 2 - - - 2 |Ompoc, BBINOIN-
equilibrium. HCHHE Kefic-

3aJaHUN.

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

3aJaHui

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

HEHHE Keic-
3aJJaHU.

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

3aJlaHUH.

6. |Section 6: Surface phe-| 11-14 | 4 8 - - - 4 |Omnpoc, BBINOJ-
nomena. Dispersion Sys- HEHUE Keiic-
tems. Solutions of bi- 3a/IaHH.
opolymers.

7. |Section 7: Chemistry of| 15-17 3 6 - - - 3 |Ompoc, BEImOIN-
the elements. HEHUE Ketic-

3aJaHUMN.

9. |IIpomexytounas arte-| [lo pac-| - - 1035| - [26,65| - |Dk3ameH B ycCT-
crauus nuca- HOM popme

HUIO
10. |UT1oro 17 | 34 | 0,35| - |3565| 21

5.2. CTpykTypa IMCHUILTHHBI 1)1 3209HOH (pOpMBbI 00yUYeHH sl

3aounas popma obyuenuss @PI'OC BO no crenuaabHOCTH HE TPETyCMOTPEHA




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

JIeKIUMOHHBINA KypC

Ne | HammenoBaHnue TeMsbl | Tpynoem- Coaepxanue dopmupye- Pe3yibTaThl 0CBOCHUSA Oo0pa3zoBa-
n/n JUCHMILIMHbI KOCTb (ua- Mble KOMIIe- (3HATh, YMeTb, BJIA/1€Th) TeJIbHbIE
Chl/3.€]1.) TEHIMHU TE€XHOJIOTUH
(0]0]0)
1 2 3 4 5 6 7
1 cemecTp
1. |Section 1: Chemical 2/0,05 Main definitions of chemical thermody-| OIIK-1 |3HaTh: ocHOBHbie moHsTHS u| Craiin-
thermodynamics  and namics. Provide definitions of energy,| OIIK-7 |3aKkOoHBI XHUMHYECKOH TEPMOIU-|  JICKIUSL
kinetics. heat and work. Thermodynamic systems: HAMUKH, XUMHYECKOH KHHETH-

isolated, closed, opened. Thermodynamic
parameters, thermodynamic functions.
First Law of chemical thermodynamics.
Thermochemistry. Hess’s Law. Standard
molar enthalpy of formation of the sub-
stance (AfH0298). Standard molar enthalpy
of combustion of a substance (AcomH0298).
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-

KH; DHEPreTHKY XHMHYECKUX
peaKLHnii; XUMHUKO-
TEPMOJUHAMHYECKHE PpaCUEThI;
TEPMOJMHAMUYECKAE  3aKOHO-
MEPHOCTH, ONPEAEIIAIOIINE TIPO-
TE€KaHWE XMMHYECKUX M OMOXu-
MHUYECKUX IIPOLECCOB B Opra-
HU3ME; CKOPOCTb M MEXaHU3M
XUMUYECKOW DPEaKLINH, 3aBUCH-
MOCTb CKOPOCTH pPEaKUUU OT
IPUPOJABl  pEarupyrolmx Be-
LIECTB, UX KOHLEHTpaLUH, TEM-
neparypbl,  Karaausaropa ro-
MOTCHHBIE M T'€TEPOrCHHBIE pe-
aKLIMU; TOPSAOK DPEAKLUH; KH-
HETUYECKHE  3aKOHOMEPHOCTH,
OIpeACIAIONe IIPOTEKaHUE
XUMHUYECKHX U OMOXUMHYECKUX
IIPOLIECCOB B OPraHU3MeE; IOHS-
THE O KaTaju3e; OCHOBHI (ep-




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.

MEHTAaTUBHOI'O KaTaJlu3a.
yMeTh: TOJIb30BaThCs (huznde-
CKUM U XUMHYECKUM 00O0pyJI0-
BaHMEM; IPOTHO3UPOBATH pe-
3ynbTaThl  (PU3NKO-XUMHUECKUX
IPOIIECCOB, MPOTEKAIOMIUX B
KHUBBIX CHUCTEMax, OIMPAsCh Ha
TEOPETUYECKHE TIOJIOKCHUS;
pelaTh TUIOBBIE MPAKTUYECKHUE
3aJa4d M OBJIAJIETh TEOpeTHYe-
CKMM MHHHUMYMOM Ha OoJjiee ao-
CTPaKTHOM YpPOBHE; peuatb CH-
TyallMOHHBIE 3aJlaud, OINUPAACH
Ha TEOPETHUYECKHE TMOJIOKECHHUS,
MOJIEJIUPYIOIINE buzuko-
XUMHUYECKHE MPOIECChl, MpOTe-
KalolIHe B )KMBBIX OpraHU3Max

BJIaJeTh: HABBIKAMH CaMOCTOS-
TEIbHOM paboThl € Yy4yeOHOH,
HAy4HOU U CIIPAaBOYHOM JIUTEpPA-
TypOW; BECTH MOWUCK M JeNaTh
0000IIafoIe BBIBOABI, HABBI-
KamH Ge30macHOM paboThl B XU-
MHYECKOM abopaTopuu u yme-
HUSIMHM oOpamarbes ¢ XUMHU4Ye-
CKOH IIOCYJIOH, peaKTUBaMH, pa-
00TaTh C Tra30BBIMU TIOpEIKaMU
U 3JICKTPUYECKUMHU 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.

OIIK-1
OIIK -7

3HATh: 3aKOH JCHCTBUS Macc;
OCHOBHBIC THUIIBI PaBHOBECHH U
IPOLIECCOB  KHU3HEAEATEIHLHO-
cTH; (PU3HKO-XUMHUYECKHE ac-
NEeKThl BOKHEHIINX OMOXHMHUYeE-

Craiin-
JIEKIIAS




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

CKUX IPOLIECCOB M PAa3IUYHBIX
BUJIOB TOMEOCTa3a B OPTaHU3ME:
TEOPETUYECKHE OCHOBBI OHO-
DHEPTeTUKH, (DAKTOPHI, BIHAIO-
M€ Ha CMELICHHE pPaBHOBECUS
OMOXUMHUYECKUX IIPOLIECCOB;
3aKOHOMEPHOCTH  IPOTEKAHUs
(U3UKO-XMMUYECKUX MTPOIIECCOB
B JKUBBIX CHUCTEMax C TOYKHU
3peHHsT MX KOHKYPEHIMH, BO3-
HUKAloIIel B pe3yJbTaTe COB-
MEIEHUs] PaBHOBECHH pa3HBIX
TUIIOB; PaBHOBECHUE B BOJIHBIX
pacTBopax; MOHHOE TPOU3BE/IE-
HHUE BOJIbI, BOJOPOJIHBIA U TH-
POKCWIJIBHBIN IOKa3aTenau; o00-
MEHHbIE pPEaKLUU B PacTBOPAX
3JIEKTPOJIUTOB; TUAPOIIA3 COJICH.
yMeTh: TIOJIb30BaThcs (husmuye-
CKUM U XUMHYECKUM 00O0pYJI0-
BaHHEM; TPOTHO3HPOBATH pe-
3yNbTaThl  (PU3UKO-XUMHUECKUX
MPOIIECCOB, TPOTEKAIONINX B
KHUBBIX CHCTEMax, ONHPAsCh Ha
TEOpPETUYECKHE HIOJIOKEHHUS;
IIPOU3BOJUTH ¢duzuko-
XMUMHUYECKHE U3MEPEHNUs, Xapak-
TEpU3YyIOIIMEe T€ WM WHBIC
CBOWCTBa PACTBOPOB; IPOMU3BO-
TUTH HAONIOJCHUS 33 TPOTEKa-
HUEM XHMMYECKHX pEaKkUuid u
nenaTh 0OOCHOBAHHBIE BBIBOJIBI;
pelaTh TUIOBbIE MPAKTHYECKHUE




3ala4ydl U OBIAJETh TEOpETHYe-
CKMM MHUHUMYMOM Ha Oosee ab-
CTPaKTHOM YpPOBHE; peuiath CH-
TYallMOHHBIE 3aJlaud, OIMUPAACH
Ha TEOPETHUYECKHE IOJIOKEHUS,
MOJIETUPYIOIIHE ¢duzuko-
XUMHUYECKHE IPOLECChl, MPOTe-
KaIoIIHe B )KUBBIX OPTaHU3MaXx.

BJIaJIeTh: HaBbIKAMU CaMOCTOS-
TEJbHOW paboThl C y4eOHOI,
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.

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 (). Mole
fraction (x). Molality (Cn). Molarity (Cy).
Normality (Cy). Titer (T).

Fundamentals of volumetric analysis.
Volumetric analysis (Titration). Primary
standard. Secondary standard. Classifica-

OIIK-1
OIIK -7

3HATh: IOHATHE O DYKBUBAJICHTE,
3aKOH DSKBHMBAJIEHTOB, CIIOCOOBI
BBIPOKECHHSI KOHIICHTPAIIMHU Be-
IIECTB B PACTBOpPAX, CIOCOOBI
MPUTOTOBJICHUSI PACTBOPOB 3a-
JaHHOW KOHIEHTPALMU; OCHOB-
HbIe (U3HKO-XUMHUYECKUE METO-
bl aHajau3a B MEAUIUHE (KHC-
JIOTHO-OCHOBHOE, OKHCIIUTEIIb-
HO-BOCCTAaHOBHTEIIBHOE);  CTe-

tion of chemical reactions involved in vol- NeHb  OKHCJICHHWE,  TPOIlecC
umetric analysis. Classification of titration OKHCICHHS W BOCCTAHOBJICHHS,
methods. Direct titration. Back titration. OKHCJIUTENHN, BOCCTAHOBHUTEIM,
Displacement titration. HanpaBJICHUE pOTEKAHHS

Craiin-
JIEKLIUS




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).

OKHUCJIUTEIHHO-BOCCTAHOBUTEIIb-
HBIX PEaKIIMii; JICKTPOIIN3.
yMeTh: I0JIb30BaThcs (huzmue-
CKUM U XMMHYECKUM O000pYyI0-
BaHUEM; IPOTHO3UPOBATH pe-
3yABTAThl  (PU3UKO-XUMHYECKHX
IPOLECCOB, MPOTEKAIOIINX 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,
COCTaBIISITh YPaBHEHUS OKHCITH-
TEJIbHO-BOCCTAaHOBUTENBHBIX PE-
aKIUil; pemarh CUTyaIlHOHHBIE
3a/layy, OMUpPAasCh HAa TEOPETH-
YEeCKHE TTOJIOKEHUS, MOJACTHPY-
I0LI1E (bU3NKO-XUMHUYECKHE
MPOIIECCHI, TPOTEKAOIINE B KH-
BBIX OpTaHU3Max.

BJIaJIeTh: HaBbIKAMU CaMOCTOS-
TEJIbHOW paboThl C y4eOHOI,
HAay4YyHOU M CIPaBOYHOI JUTEpa-
TypOW; BECTU IIOUCK M JeJaTh
00o0mIarone BBIBOALI; HaBBI-
KaMu 0e30macHOi paboThl B XH-
MUYECKOW JabopaTopuu U yMme-
HUSIMU OOpaImaTeCsi ¢ XUMHUYE-
CKOM MOCYJION, peakTUBaMH, pa-




00TaTh C Ta30BBIMH TOpEIKAMH
U JICKTPUYECKUMHU NPHOOpaMH.

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 (Ks,). Heterogeneous
equilibrium

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

OIIK-1
OIIK -7

3HAThb: CIOCOOBI BBIPAXKCHUS
CoJepKaHUS pPacTBOPEHHOTO
BElIeCTBa B PACTBOpPE, MOHSITHE
O PacTBOPUMOCTH; SHEpreTuye-
ckre 3¢¢ekTsl Mnpu o00OpaszoBa-
HUUM  PacTBOPOB; ¢dusuko-
XMMHYECKHE CBOWCTBa paz0aB-
JICHHBIX PAaCTBOPOB HEBJIEKTPO-
JUTOB; TMPOU3BEJICHUE PACTBO-
PUMOCTH; PacTBOPHI JIEKTPOIH-
TOB; Ca0ble W CHUIIBHBIE 3JIEK-
TPOJIUTHI; KOHCTAHTA M CTETECHb
JUCCOLIMAINHY, aKTUBHOCTD
MOHOB; CBOWMCTBAa BOJABI M BOJ-
HBIX PACTBOPOB CHIIBHBIX U Clia-
OBIX DJIEKTPOJIUTOB; CBOWMCTBA
BOJABI W BOJHBIX PAacTBOPOB
CUJIBHBIX U CHAOBIX DJIEKTPOJIH-
TOB; CHOCOOBI BBIPRXKEHUS KOH-
[EHTPaIluM BEIIECTB B PACTBO-
pax, crmocoObl MPHUTOTOBICHUS
pacTBOPOB 3aJaHHOW KOHIICH-
Tpaluu; BOJOPOAHBIN U TUAPOK-
CHIILHBIN MOKAa3aTeNH; ACUCTBHC
OJTHOMMEHHBIX HOHOB; Oydep-
HBIE PacTBOPHI M MX TPUMEHE-
HUE B MEIUIIMHE.

yMeTh: TIOJIb30BaThcs (huzmude-
CKUM M XHUMHYECKHM O0O0pya0-
BaHMEM; TIPOTHO3HPOBATH pe-
3yAbTaThl  (HU3UKO-XMMHUYECKHX

Cnanna-
JIEKIIUSA




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 (K»). Ostwald dilution
Law. Dissociation percent (o).

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

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.

IPOLIECCOB, IPOTEKAIOIIUX B
KHUBBIX CHCTEMax, ONHPAsCh Ha
TEOpPETUYECKHE HOJIOKEHHUS;
IIPOU3BOJUTH ¢dusuko-
XMMHUYECKHE U3MEPEHUs, XapaK-
TEpU3YIOIIME TE€ WM HWHBIC
CBOWCTBa PACTBOPOB; IPOMU3BO-
JIUTh HAOJIIOJCHUS 3a IpOTEKa-
HUEM XUMMYECKHX pPEaKkUUd u
JeJlaTh 0OOCHOBAHHEIC BEIBOJIBL,
pelaTh TUIOBBIE MTPAKTUYECKHUE
3aJaud M OBJIAJIETh TEOpeTHYe-
CKUM MUHHUMYMOM Ha OoJjee ab-
CTPaKTHOM YpPOBHE; peuaTtb CH-
TyallMOHHBIE 3aJlaud, OINUPAACH
Ha TEOPETHUYECKHE TMOJIOKECHHUS,
MOJIEJIUPYIOIINE busuko-
XUMHUYECKHE MPOIECChl, MpOTe-
KAafOIIME B KHUBBIX OPraHU3Max.

BJIaJeTh: HAaBbIKAMH CaMOCTOS-
TEIbHOM paboThl € Yy4yeOHOH,
HAy4YHOU U CIIPaBOYHOM JIUTEpPA-
TypOW; BECTH MOWUCK M JeNaTh
00001IafoI1e BBIBOABI, HABBI-
Kamu 0e30macHOi paboThI B XH-
MHYECKOM abopaTopuu U yme-
HUSIMHM oOpamarbes ¢ XUMHU4Ye-
CKOH IIOCYJIOH, peaKTUBaMH, pa-
00TaTh C Tra30BBIMU TIOpEIKaMU
U 3JICKTPUYECKUMHU NPHOOpaMH.

Section
chemistry.

5:

Electro-

1/0,02

Review of electrochemical reaction.
Electrochemical reaction. Redox reactions
(oxidation-reduction reactions). Reducing

OIIK-1
OIIK -7

3HATb: OCHOBHBIC IIOHATHA U
3aKOHBI 3JICKTPOXUMHHU, PCOAOKC-
ITPOLICCChI u PEOOKC-

Craiin-
JIEKIIAS




agent (or a reductant). Oxidizing agent (or
an oxidant).

Thermodynamics of electrochemical
cells. Reduction potentials (Qoxreds V).
Nernst equation. Electromotive force (emf
or E, 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.

paBHOBECHS]; SJIEKTPOIHBIA TIO-
TEHIMAJ, BUIBl DIIEKTPOIHBIX
MOTEHLUAIOB; 3JEKTPOM, THUIIBI
ANEKTPOAOB;  rajJbBaHUYECKUU
9JIEMEHT;  MOTEHIMOMETpHUe-
CKO€ TUTPOBAHUE.

yMeTh: I0JIb30BaThcs (husmue-
CKUM U XMMHYECKUM O000pYyI0-
BaHUEM; IPOTHO3UPOBATH pe-
3yABTAThl  (PU3HKO-XUMHYECKHX
IPOLECCOB, MPOTEKAIOIINX B
KHUBBIX CHCTEMax, ONHPAsCh Ha
TEOPETUUECKHE MOJIO’KEHUS;
HayYHO OOOCHOBBIBATH HAOIIO-
JaeMble SBJICHUS; MPOU3BOJIUTH
HAOJIOJIEHUs] 3a MPOTEKaHHEM
XUMHUYECKHX peaKIHi U JenaTh
000CHOBaHHbBIE  BBIBOJBI;  pe-
mIaTh CUTYallMOHHBIC 3aJIauH,
ONHUpasCh Ha TEOPETHYECKUE
TIOJIOKEHHSI,  MOJICIUPYIOIIHE
(U3UKO-XMMUYECKHE MPOLIECCHI,
MPOTEKAIoIe B JKUBBIX Opra-
HU3Max.

BJIaJIeTh: HaBbIKAMU CaMOCTOS-
TEJbHOW paboThl C y4eOHOI,
HAay4YyHOU M CIPaBOYHOI JUTEpa-
TypOW; BECTHU IIOMCK W JeJaTh
00001Iaro1Iie BEIBOALI, - HABbI-
KaMu 0e30macHOi paboThl B XH-
MUYECKOW JabopaTopuu U yMme-
HUSIMU OOpaImaTeCsi ¢ XUMHUYE-
CKOM MOCYJION, peakTUBaMH, pa-




00TaTh C Ta30BBIMH TOpEIKAMH
U JICKTPUYECKUMHU NPHOOpaMH.

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
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

OIIK-1
OIIK -7

3HaTh: (PU3NKO-XUMHIO NTOBEPX-
HOCTHBIX SIBJICHUH B (PyHKIIHO-
HUPOBAHUU >KUBBIX CUCTEM; (pU-
3UKO-XUMHIO JIUCIIEPCHBIX CH-
cTeM B (YHKIMOHMPOBAHUU
JKMBBIX CHCTEM; OHOJIOTHYCCKHU
aKTUBHBIE  BBICOKOMOJIEKYJISP-
HbIE BelllecTBa (CTpOeHue, CBOM-
CTBa, yyacTue B (yHKIIMOHHPO-
BAaHHE JKUBBIX CUCTEM).

yMeTh: T0JIb30BaThcs (huznuye-
CKUM U XHUMHYECKUM O000pYyI0-
BaHUEM; IPOTHO3UPOBATH pe-
3yNbTaThl  (PU3UKO-XUMHUECKUX
IpOILIECCOB, MPOTEKAIOIIUX B
KUBBIX CHUCTEMaxX, ONMpPAsCh Ha
TEOpPETUYECKHE HOJIOKEHHUS;
Hay4HO OOOCHOBBIBATH HAOIIO-
JlaeMble SIBJICHUS; MPOU3BOAMUTH
HAOJIOJIEHUs] 3a MPOTEKaHHEM
XMMHUYECKHX peakuuil u nenatb
000CHOBaHHBIE  BBIBOJBI; pe-
IIaTh CUTYalMOHHBIE 3a/ayH,
ONMMpasicCb Ha TEOPETUYECKHE
HOJIOXKEHUS,  MOJEIUpYoIne
(U3UKO-XMMHUYECKHE TPOLIECCHI,
NPOTEKAIOIUE B KHUBBIX Opra-
HU3Max.

BJIaJeTh: HaBbIKAMHU CaMOCTOS-
TEIbHOM paboThl € Y4eOHOH,
HAay4YyHOM M CIPABOYHOM JIUTEpA-

Cnanna-
JIEKIIUSA




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.

TYpOW; BECTH TOWCK W JIejiaTh
000011af0I1e BBIBOJBI, - HABBI-
Kamu 0e30macHOi paboThI B XH-
MHUYECKOW 1abopaTopuu U yme-
HUSIMH 00pamarbcs ¢ XUMHUYe-
CKOH IIOCYJIOM, peaKTUBaMH, pa-
00TaTh C Ta30BBIMH TOpEIKaMHU
U JICKTPUYECKUMU MPHOOpaMH.

Section 7: Chemistry
of the elements.

3/0,08

Introduction in chemistry of the elements.
s-Elements (alkaline and alkaline earth
metals). Elements of II1A and IVA groups
(p-elements). Elements of VA and VIA
groups (p-elements). Elements of the VIIA
group (halogens) Transitional elements (d-
elements).

OIIK-1
OIIK -7

3HATB: OWOJIOTMYECKH AaKTHB-
HBIC HU3KOMOJIEKYJISIPHBIC HEOP-
raHu4ecKue BemiecTBa (cTpoe-
HUE, CBOMCTBA, Yy4YacTHE B
(GYHKIIMOHUPOBAHUE JKUBBIX CH-
CTEM); IIOHATHEC OWOTCHHOCTH
XAMUYECKHX DJIEMEHTOB, XH-
MHIO OHMOTE€HHBLIX D3JEMEHTOB S-
0710Ka, XMMUIO OMOIe€HHBIX dJIe-
MeHTOB O- GJIOKa, XUMHIO OHO-
TeHHBIX 2JIEMEHTOB P- OJIOKa.

yMeTh: TI0JIb30BaThCs (hru3mde-
CKUM M XHUMHYECKHM O0O0pya0-
BaHWEM; IPOTHO3UPOBATH pe-
3yJABTaThl  (HPU3UKO-XMMHUECKHX
MPOIECCOB, TMPOTEKAIOMINX B
JKUBBIX CHUCTEMaX, OMHPAsiCh Ha

Cnanna-
JIEKIIUSI




TEOpETUUECKHE MOJIO’KEHUS;
Hay4YHO OOOCHOBBIBATH HAOIIIO-
JaeMble SBJICHUS; MPOU3BOJIUTH
HaOJIOIGHUsT 32 NPOTEKAHHUEM
XUMHUYECKHX peaKlHi U JenaTh
000CHOBaHHBIC BBIBOJBI;  pe-
1IaTh CUTYallMOHHbIE 3a/ayH,
ONHUpasCh Ha TEOPETHYECKUE
MOJIOKEHUS,  MOJEIHUPYIOIIHe
(U3UKO-XMMHUYECKHE TPOLIECCHI,
IPOTEKAIOIME B JKUBBIX Opra-
HHU3Max.

BJIaJIeTh: HaBBIKAMU CaMOCTOS-
TEIbHOM paboThl € Y4eOHOH,
Hay4YyHOU M CIPaBOYHOU JUTEpa-
TypOW; BECTH IOUCK M JeJaTh
0000111ar0II1€ BBIBOJBI, - HABbI-
KaMH 0e30macHOi paboThl B XU-
MHUYECKOW JTabopaTopuu U yme-
HUSIMH oOpalmaTrbes ¢ XUMHUYe-
CKOM ITOCYJIOM, peaKTUBaMH, pa-
00TaTh C Tra30BBIMU TOpeIKaMU
Y DJICKTPUIECKUMHU TIPUOOPaAMHU.

Hroro

17/0,47




PEHBIL.

5.4. IIpakTHYecKHe U CEMHUHAPCKHUE 3aHATHS, UX HANMEHOBaHMe, Co/iep:KaHue U 00b-
eM B yacax

HpaKTI/I‘ICCKI/Ie U CCMUHAPCKUC 3aHATUS 10 JUCIHUIIIINHC y‘leGHHM IIJIaHOM HE MMPEAYCMOT-

5.5. JlabopaTopHBbIe 3aHATHS, X HAMMEHOBAHHE H 00bEM B Yacax

O0beM B ua-

Ne Ne paznena HaunmeHnoBanmue cax /
n/n JUACHUILIAHBI J1a00pPATOPHBIX 3aHATHI 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-, p-, d- 6/0,16
elements. block elements.
10. |HToro 34/0,94

5.6. IIpumepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (pador)

Kypcogoii mpoekt (paboTa) mo JuciuIInHe y4eOHbIM TUTAHOM HE TIPEIYCMOTPEH.

5.7. CamocTosiTesqbHasi padoTa CTYICHTOB




ConeprxaHne 1 00bEM CaMOCTOATEIILHOM pabOTHI CTYIEHTOB

Oo0bem B
N IlepeyeHb JOMAIIHUX 3a-
Paznennl u TeMbl padoueii - yacax /
Ne AAHUH ¥ Apyrux sonpocos | Cpoku BbINOJI-
/| MPOTPAMMBL CAMOCTORTENL | g o2 MocTosITe ML HOTO HeHHs Tpyoem-
HOr'0 M3y4YeHHust KOCTh B
U3yYeHHsI
3.e.
1 cemecTp
1. |Section 1: Chemical thermody-|PaboTa ¢ aomnosHHTEIBHOM 1 Henens 1/0,02
namics and Kinetics. JUTEPATypOM, BBIIOJHEHUE
Topic 1. Elements of chemical|ketic-3ananmuii.
thermodynamics.
2. |Section 1: Chemical thermody-|Pa6ota ¢ gomosHUTEIBHOMN 2 "Heneist 2/0,05
namics and Kinetics. JUTEPATypOi, BBIIOJHEHHE
Topic 2. Elements of chemical|ketic-3ananmuii.
Kinetics.
3. |Section 2: Chemical equilibri-|Padota ¢ momosHHUTEIEHON 3 Henens 2/0,05
um. JIMTEPATYPOM, BBIMOJHCHHUE
Topic 3. Kinetics and thermo-|ketic-3amanmuii.
dynamics of chemical equilibri-
um.
4, |Section 3: Introduction to vol-|PaGora ¢ 1OMOJHUTEIBLHON 4 genens 2/0,05
umetric analysis. JIMTEPATYPOi, BBIMOJIHCHHE
Topic 4. The equivalent law.|ketic-3ananmuii.
Different concentration units.
Fundamentals of  volumetric
analysis.
5. |Section 4: Solutions. PaGora ¢ [IOIMOJIHUTENHLHOM 5 "Henens 1/0,02
Topic 5. Colligative properties|nureparypoii, BBIIOIHEHHE
of solutions. Keiic-3aJaHu.
6. |Section 4: Solutions. Pabora ¢ OOIOJIHUTENLHON 6 Henens 1/0,02
Topic 6. Electrolyte solutions.  [irTeparypoli, BBITOJIHEHHE
KEeNC-3a1aHuM.
7. |Section 4: Solutions. PaGora ¢ [IONOJHUTEIHLHOM 7 "Henens 1/0,02
Topic 7. Heterogeneous equi-|murepaTypoil, BBITOIHEHHE
libria. Kelic-3aTaHuH.
8. |Section 4: Solutions. PaGora ¢ [IONOJHUTENBLHOM 8 "Henens 1/0,02
Topic 8. Acidity and basicity of|nureparypoii, BbIIOIHEHHE
aqueous solutions. pH. Kelic-3a/1aHuil.
9. |Section 4: Solutions. PaGora ¢ [OMOJHUTETBHON 9 Henens 1/0,02
Topic 9. Buffer systems. JMTEPATYPOi, BBITOJIHCHHUE
KeHCc-3aJaHui.
10. |Section 5: Electrochemistry. PaGora ¢ nononnutenwbHo#| 10 Hemens 2/0,05
Topic 10. Potentiometry. JUTEPATypOH, BBIOJHEHHE
Kelc-3aIaHuM.
11. |Section 6: Surface phenomena.{Pabota ¢ AOMOJHUTEIBHOMN 11 wenens 1/0,02
Dispersion Systems. Solutions of muteparypoii, BbITOTHCHHE
biopolymers. Kelic-3aJaHui.
Topic 11. Physico-chemistry of
surface phenomena. Surface
energy and surface tension.
12. |Section 6: Surface phenomena.|Pabora ¢ momnonHutenvHOM| 12 Hemens 1/0,02




Dispersion Systems. Solutions of
biopolymers.

Topic 12. Physico—chemistry of
dispersion systems.

JIUTEPaTypoi,
KeHc-3aJaHnui.

BBIIIOJIHEHUC

13.

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

Topic 13. Coarsely dispersed
systems.

Pabora ¢ moIOJHUTENHLHON
JTUTEPATypOi, BBHITIOTHEHHE
KeHCc-3aJaHui.

13 Henmens

1/0,02

14.

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

Topic 14. Physico-chemistry of
solutions of biopolymers.

PaGora ¢ poOmoiHUTENBLHOMU
JUTEPATYPOH, BBITIOJTHCHHUE
KeUc-3aJaHui.

14 wenena

1/0,02

15.

Section 7: Chemistry of the el-
ements.

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

PabGora ¢ pomomHUTENBLHOU
JINTEPATYpPOil, BBIITOJIHEHUE
KeUc-3aJaHui.

15-17 nenens

3/0,08

18.

Hrtoro

21/0,59

Ovcharova]. -

6. Ilepeyenb y4eOHO-METOAMYECKOI0 OOeCTeYeHUN ISl CAMOCTOSATEJbHON PadoThI
00y4arIIMXCH M0 TUCHUILINHE (MOIYJIIO).

6.1. Metoanueckue ykazanus (coOOCTBeHHbIe pa3padoTKm)

1. General Chemistry [Dmexrponnsiii pecypc]: Training manual / [compiled by: Yu.A.

Maykop:

Kucherenko V.O.,

2020. -

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

OIIMXCS M0 AUCHUINJIMHE (MOLYJII0)

6.2. JIutepatypa 1Jisl CAMOCTOSTEJILHOI PadoThI

151 p. -

Pexum pocryna:

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. ®oHa OLEHOYHBIX CPpeaCTB IJid NMMPOBEACHUA l'[pOMe)KyTO'lHOﬁ arrecranuun oﬁyqa-

7.1. IlepeyeHb KOMIIETEHIUI ¢ YKA3aHUEM 3TANOB UX ()OPMHPOBAHUSA B Mpoiecce 00-
pa3zoBaTeIbHOM NPOrpaMMBblI

Jransl popmupo-
BaHMA KOMIIETeH-

(HOMep cemecTpa
COIJIACHO y4eOHOMY

187001

TJIaHY)

HanmenoBanue y4eOHbIX TUCHHUILINH, GOPMUPYIOIIMX KOMIIETEHIHMH
B Mpouecce 0CBOeHNsI 00pa30BaTeJIbHOM MPOrpaMMBbI

Bujg nesaTteabHOCTH: MEIUIUHCKAA, OPraHu3alluOHHO-YIIPABJCHIECCKAA, HAYYHO-
HccjaeaoBaTe/JabCKas

OIIK-1: roTOBHOCTBHIO peliaTh CTAHAAPTHBIE 32/1a4M NPO(eCCHOHAIBHOM 1eITeJIbHOCTH €
HCI0JIb30BAHMEM HH(POPMALMOHHBIX, O0H0IHOrpaduIecKNX pecypcoB, MeIHKO-
0M0JIOTHYeCKOil TEPMUHOJIOTHH, MHGPOPMALMOHHO-KOMMYHMKAIMOHHBIX TEXHOJIOTHI H



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

Y4€TOM OCHOBHBIX TPeOOBaHUII MH(OPMAITMOHHOI (€30MACHOCTH

1 Xumusn
1,2 VIamunckuil A36lK
1,2 \buonozus
1,23 Anamomus
2,3 \buoxumus
2 ibuoopeanuueckasn xumus
2,3 [ "ucmonoaus, smMoOpUONO2UsL, YUMOLO2US
3 Meouyunckas ungopmamuxa
3 Mopdgonozus
3,4 \Hopmanvras ¢huzuonoeus
4,5 Muxpobuonozausi, supyconozus
5,6 Dapmarxonocus
56,7 I lamoghuzuonoeus, kKiunuveckas namogusuonocus
56,7 I lamonozuueckas anamomusl, KIUHUYECKas Namo102u4ecKas aHamomusl

6 IKOHOMUKA 30PABOOXPAHEHUE

6 \Meneooicmenm u mapkemune 8 30pasooxXpaHeHuu

6 OcHoBbL Oepexciugo20 NPou3800Ccmea

7 ObwecmeenHoe 300posbe U 30paso0XpaHeHUe

B [Knunuueckas ¢hapmaxonozus

C Meouyuna kamacmpogh

1 VII Ilpakmuka no nonyueHuro nepeuyHviX NpoghecCUOHANIbHBIX YMeHUU U
HABbIKOG, 6 MOM UUCIe NepeudHbIX yMeHuu u Hasvikos HHUJ[ (Vxo0 3a
0ONbHBLIMU MEPANEeBMUYECKO20 U XUPYP2ULeCK020 Npoghuis)

1 [Knunuyeckasa npaxmuka (Yxo0 3a 6016HbIMU Mepanesmuiecko2o u Xupyp-
euuecko2o npogunsi)

2 [1I1 Ilpakmuka no noayuenuro npogeccUoHaIbHbIX YMEeHUll U Onvlma npo-
Geccuonanvrou Ooeamenvrocmu (Ilomownuk maaouieco MeoOUYUHcKo2o
nepconana)

4 [1I1 Ilpakmuka no noayuenuro npopheccuoHanbHblX YMEeHUll U Onblma npo-
peccuonanvrou dessimenvrocmu (Llomownux naramuot medcecmpuol)

C "ocyoapcmeennas umozoseas ammecmayusl

OIIK-7: roTOBHOCTBHIO K HCIIOJIb30BAHUIO OCHOBHBIX (PU3MKO-XUMHYECKNX, MATEeMaTHYe-
CKHMX M UHBIX €CTeCTBEHHOHAYYHbIX MOHATUH U METO/I0B NMPH pellieHu! NpodeccuoHaIb-

HBIX 327124

1 Mamemamuka
1 Xumusn

1,2 \buonozus

1,2,3 AHamomus

2 Duzuka
2 ibuoopeanuueckas xumus

2,3 [ "ucmonoaus, sMOPUONO2USL, YUMOLO2USL
3 [ lymu popmuposarus 300p06020 06pasa
3 Mopgonozus

2,3 \buoxumus

3,4 \Hopmanvnas ¢husuonocus
4 Meouyunckas sxonozus
4 \UmmyHnonozus




Muxpobuonozus, supyconocus

[ ueuena

~N|A~
oo |o1|on

Tonozpaghuueckas anamomus U ONepamueHas Xupyp2usi

7,8, C Meouyunckas ecenemuxa
9 Onudemuonozus
4 111 IIpakmuka no noayuenuro npopheccuoHaIbHblX YMEeHUL U ONblma npo-
eccuonanvrou Oesmenvrocmu  (Ilomownux naramuot MmeOUYUHCKOU
cecmpbl)
C [ ‘ocyoapcmeennas umoz206as ammecmayusl




7.2. Onucanue mokasartejied u KPpUTEPUEB OLCHUBAHUA KOMIIeTEeHIIUII Ha PA3JUYHBIX 3Tallax MX (l)OpMHpOBaHI/Iﬂ, OIIMCAHHUuEC HIKAJbI

OICHUBaAHUA

I[Inanupyemble pe3y/bTaThl 0CBOECHHSA
KOMIIeTEeHIIUH

Kpurepuu oueHuBanusi pe3yJbTaToB 00yUeHUs

HECYAOBJIETBOPUTECJIbHO| YAOBJIETBOPUTEJIBbHO ‘

X0po1Io

OTJIMYHO

HaumenoBanue
OLIEHOYHOI0 cpeji-
CcTBa

HOW 0€30MACHOCTH

OIIK-1 - roTOBHOCTH pemiaTh CTAHJAAPTHBIE 3a1a4M NP0 ecCHOHATbHOM 1eSTeJILHOCTH ¢ HCIOJIb30BAHNEM HH(POPMALMOHHBIX, OM0auorpaduIecKuX pe-
CYPCOB, MeIUKO-0MO0JOTNY€eCKOl TEPMUHOJIOTHH, HHPOPMALTMOHHO-KOMMYHHMKAIMOHHBIX TEXHOJIOTHI U Y4€TOM OCHOBHBIX TPe0OOBaHM HH(OPMAIIMOH-

3HATH: OCHOBHEIC ITOHATHS U TCOPCTUUCCKHUC
OCHOBBI XMMHUH.

@parMeHTapHbIC 3HAHUS

Henosnuwle 3Hanus

CdopmupoBanHsle,
HO COZIeprKallue oT-
JIeJIbHbIE POOeIbI
3HaHHUS

CdopmupoBanHbie Cu-
CTEeMATUYECKUE 3HAHUSI

YMeTb: TM0JIb30BaThCAd y4eOHOM, Hay4HOM,
HAYYHO-TIONMYJIIPHOM ~ JIUTEpaTypod, CEThIO
WHuTEepHET; MPOBOIUTH JJIEMEHTAPHYIO CTaTH-
CTHYECKyl0 00paboTKy [aHHBIX; 0000IIaTh
pa3IMYHbIE UCTOYHUKH WHPOPMAILIUHU C TEITBIO
MpUOOpEeTeHNsT HOBBIX MPOGECCHOHATBHBIX]
3HaHUMU.

YacTuuHble yMEHUS

Henonnsle ymenns

Y4eHwns nojgHkIe, 10-
MyCKAIOTCs HEOOTb-
LIIHE OIIINOKNA

CdopmupoBaHHbIE yMe-

HUA

Biangers: 0a30BBIMH TEXHOJIOTHSIMH TIpeoOpa-
30BaHUsT WH(POPMAIMHU: TEKCTOBBIC, TaOJINU-
HbIE PEIaKTOPHI, TOUCK B ceTu MHTepHeT; Be-
CTU [IOWCK U JeJIaTh 0000IaroIe BEIBOIEL.

YactuuHoe BJIAACHUC
HaBbBIKaMH

Hecucrematnueckoe
HpI/IMeHeHI/Ie HaBBIKOB

B cucrematuaeckom
MMPUMCHCHUYN HABbI-
KOB JIOITyCKAIOTCs
poOeIbI

Ycnemnnoe u cucreMma-
THUYCCKOC HpI/IMeHeHI/Ie
HABBIKOB

Ormpoc, keiic-
3aJJaHus, KOJUIO-
KBUYM, DK3aMECH B
YCTHOM opme

OIIK-7- roTOBHOCTH K HCIOJIb30BAHUI0 OCHOBHBIX (PU3HKO-XUMHYECKUX, MATEMATHYECK

HUX U UHBIX €CTECTBCHHOHAYYHBIX MOHSATHH U METO0B IpH pe-
INEeHUN HpO(i)eCCI/IOHaJIBHLIX 3agay

3HATH: TEPMOJIMHAMUYECCKIE U KHHETHUECKHE
3aKOHOMEPHOCTH, OIPENCISIONINE TPOTEKa~
HHUC XUMHNYCCKUX N 6I/IOXI/IMI/I‘IGCKI/IX nponec-
COB; (PU3UKO-XMMHUYECKHE AaCIEKThl pPa3JIiy-
HBIX BHJIOB TOMEOCTa3a B OpraHU3MeE: Teope-
TUYECKHE OCHOBBI OMOPHEPTETUKH, (HaKTOPHI,

@®parMeHTapHbIC 3HAHUS

BJIMAIONINEC HAa CMCIICHUC pPABHOBCCHUA OMoxu-

Henomnuwle 3Hanusg

CdopmupoBaHHsble,
HO COfIeprKalue oT-
JieNbHBIE TIPOOEITbI
3HAHUSA

CdopmupoBanHbIe CH-
CTEeMATUYCCKUE 3HAHUSI

Ormpoc, keiic-
3aJJaHus, KOJUIO-
KBUYM, 3K3aMCH B
yCTHOU opMme




MHUYECKHUX TPOIIECCOB; CBOMCTBA BOJBI U BOJI-
HBIX PACTBOPOB CHJIBHBIX U CIA0BIX 3JIEKTPO-
JTUTOB; CHOCOOBI BBIPAKEHUS KOHIICHTPALUY]
BEIIECTB B PAcTBOPAX, CIIOCOOBI MPUTOTOBIIE-
HUSI PAaCTBOPOB 3aJ]aHHOW KOHIICHTPAIUH;, OC-
HOBHBIC THIIbI paBHOBeCI/Iﬁ " IIPOLCCCOB KU3-
HE/ICATEIIBHOCTH; MEXaHU3MBbI JEHCTBUS Oy
(bCpHBIX CUCTCM OpraHui3Ma, UX B3aMMOCBA3b,
W POJIb B TOJICPYKAHUH KHCIOTHO-OCHOBHOTO|
roMeocTasa; (QU3UKO-XUMUYECKUE METOJIb]
aHaM3a B MEIHUIMHE (TUTPUMETPUUCCKUH,
PIIEKTPOXUMUYECKUI); POJIb KOJIJIOWJHBIX T1O-
BEPXHOCTHO-aKTHBHBIX BEUIECTB B YCBOCHUU U]
MEPCHOCEC MAJIOMOJAPHBIX BCHICCTB B KHBOM
OpraHu3Me; CTPOSHHE U XUMUYECKHUE CBOHCTBA]
OCHOBHBIX KJIACCOB OWMOJOTHYECKH Ba)KHBIX
OMOJIOTUYECKUX COCAMHEHUH; pOJIb OHOTCH-
HbIX 3JICMCHTOB U HUX COCZ[I/IHCHI/Iﬁ B KHBBIX|
CHCTEMaAX, (1)I/I3I/IKO-XI/IMI/I'—IeCKI/Ie OCHOBBI 110+
BEPXHOCTHBIX SIBIEHUN W (PAKTOPBI; BIHSIIO-
e Ha CBOOOJHYIO TMOBEPXHOCTHYIO OJHEP-
TUI0; OCOOCHHOCTH aICOPOIIMU HAa Pa3IUYHBIX]
rpaHuIax pa3aeioB (as; Gu3uKo-XuMHUIECKHUE,
ACIICKTBbI JUCIICPCHBIX CHUCTCM U PaCTBOPOB
OMOTIOTMMEPOB.

YMeTh: TIOJIb30BaThCSI (PU3UYECKHIM U XUMH-
YecKMM O0OOpyJoBaHUEM; paboTaTh C YBEJH-
YUTEIbHON TEXHUKOW (MUKPOCKOIIaMH, OINTH-
YECKHMMH U MPOCTHIMH JIyIIaMH); MPOTHO3UPO-
BaTh PE3yJIbTAThl (PH3UKO-XMMUYECKHX TIPO-
[[ECCOB, IMPOTEKAIOIUX B JXKUBBIX CHCTEMAX,
ONMUPAsCh Ha TEOPETUYECKUE IOJIOKEHNUS;

HAYYIHO 000CHOBBIBATH Ha6JHO,Z[aeMBIe SABJIC-

YacTuuHble yMEHUS

Henonnsle ymenns

Ydenwns nojgHwIe, 10-
My CKAIOTCs HEOOIb-
1€ OIIUOKHU

CdopmupoBaHHbIE yMe-
HUS




HUS; TPOU3BOIUTH (PU3MKO-XUMUYECKHE W3-
MEpEHMSI, XAPAKTEPU3YIOIIUE TE WM HHBIE
CBOWCTBA pacTBOPOB, CMECEH U APYTrUX OOBEK-
TOB, MOJEIUPYIOLIUX BHYTPEHHUE Cpeibl Op-
TaHW3Ma; [IPEJICTABIATh JJaHHbIE SKCIIEPHUMEH-]
TaJIbHBIX HCCIEJAOBAaHUNA M BHJIE T'PadUKOB U
TaOJIMLL; TPOU3BOAUTE HAOIIOAEHUS 3a IPOTE-
KaHWEM XMMHUYECKHX PEakIHidl U JenaTh 000c-
HOBAHHBIE BBIBOJIbI; PELIaTh TUIIOBBIE ITPAKTH-
YECKUE 3aJaud U OBJAJETh TEOPETUUYECKUM|
MUHHUMYMOM Ha OoJjiee aOCTPakTHOM YpPOBHE;
pelaTh CUTYallMOHHBIE 3aJa4M, OMHMPAsCh Ha
TEOPETUYECKHUE TOJIOKEHUS, MOACIUPYIOIINE]
(DU3UKO-XUMHYECKHE TIPOIECCHI, IMPOTEKAI0-
1€ B )KUBBIX OpPraHU3Max; yMEpPEHHO OpPHEH-
TUPOBATHCS B MH(POPMALIMOHHOM TMOTOKE (HC-
MOJIb30BaTh CIpPaBOYHbIC JaHHbIE U OMOINO-
rpaduio MO0 TOH MM MHOW MPUYHHE).

BJiaseTsb: HaBbIKAMU CaMOCTOSITEIILHOM pado-
Thl C Y4eOHOI, HAyYHOH M CIIpaBOYHOM JinuTe-
paTypoii; BECTH MOUCK U JieJ1aTh 00001atoIne
BBIBOJIbI; HaBbIKaMu Oe3omacHoOi padoThl B
XMMHUYECKON J1abopaTopuu M YMEHHSIMH 00-
[palaThCs ¢ XUMHUYECKOW MOCYJ0M, peaKTHUBa-
MU, pabOTaTh C ra30BBIMHM T'OPEIKAMH U 3JIEK-

TPUUYECKUMHU TPHUOOpaMHU.

YacTuuHoe BIaACHHUC
HaBbIKaMH

Hecucremarnueckoe
MMPUMCHCHUC HABBIKOB

B cucremarnueckom
NMPUMCHCHUN HABbI-
KOB JIOITYCKalOTCSI
poOeJbI

VcnemHoe u cucremMa-
TUYCCKOC IMPUMCHCHUC
HaBBIKOB




7.3. TunoBbie KOHTPOJIbHBIC 32JaHUA M MHbIC MAaTEePHAJIbl, HCOOXOAUMBIE Il OLleH-
KH 3HAHWH, YMeHHUIl, HABBIKOB U (MJIH) ONBITA AeSATEJbHOCTH, XapPAKTEePHU3YIOIIHNX 3TaNbI
(opMupoBaHUA KOMIIETEHUH B IpoLecce 0CBOeHHUs 00pa30BaTeIbHOH IPOrpaMMBbl

KoHTpoJibHBIE BONPOCHI I TEKYIIEr0 KOHTPOJIsSI (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,O, (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 AcomHYgg, 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) + O2(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 PCl; 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. MeTonnueckne MaTepHualibl, onpeaejsiome Npoueaypbl OleHMBAHUS 3HAHUIA,
YMeHHIi M1 HABBIKOB, M ONbITA EATEJbHOCTH, XapPAKTePU3YIONIUX 3Tanbl (OPpMUPOBAHUS
KOMIIeTeHI Mt

TpeGoBanus K MPOBEIEHUIO ONPOCA

Omnpoc - cpeaCTBO KOHTPOJIs, OPraHU30BAHHOE KaK CIeluanbHas Oecea mpernoaaBaress ¢
00y4armuMcsl Ha TEMbI, CBA3aHHbIE C U3y4aeMOMN JAMCUUIUIMHON, U PACCUUTAHHOE Ha BBISICHE-
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 MaTepuall NpodecCUOHAIbHBIM SI3bIKOM C
UCIIOJIb30BaHUEM COOTBETCTBYIOILEH CUCTEMBI IIOHATUN U TEPMUHOB.

OneHka «XOpoLIo» - CTYAEHT Ja€T OTBET, YJOBJIETBOPSIOIINNA TEM K€ TPEOOBAaHUSAM, UTO
JUIS OLEHKU «OTJIMYHO», HO JomycKaeT 1-2 ommOKu, KOTOphIe caM e HCIpaBisieT, u 1-2 Heno-
4yéTa B MOCJIEOBATEILHOCTU U SI3bIKOBOM O(OPMIIEHUH U3JIaraeMoro.

OueHka «ya0BJETBOPUTEJIBHO» - CTYJCHT OOHApY>KUBACT 3HAHUE U MOHUMAHUE OCHOB-
HBIX MOJIOXKEHUI JaHHOW TeMBbl, HO W3JlaraeT MaTepuaj HEMOJHO M JOIyCKAaeT HETOYHOCTH B
OIpe/IeIeHU MOHATHH Win (OopMyITUpOBKE NMPaBUI; HE YMEET AOCTATOYHO IIyOOKO M J0Ka3a-
TeJIbHO 00OCHOBATh CBOM CYXICHUS U MPHUBECTH CBOM IPUMEpHI; U3JIaraeT MaTepuaj Herocie-
JIOBATEJIbHO U JIOIYCKAeT OIIMOKH B SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

OneHka «Hey/JAOBJIETBOPUTEJIBbHO» - CTYJCHT OOHAapyXHBaeT He3HaHHE OOJbILIEH YacTH
COOTBETCTBYIOILIETO pa3lieia M3y4aeMoro marepuaia, JOMycKaeT OIIMOKH B (HOpMyIUpOBKE
OIpe/ieNIeHUH U MpaBUIl, HUCKaXKAIOIIUE UX CMBICI, OECIOPSI0YHO U HEYBEPEHHO M3JlaraeT mare-
pHail.

Tpeﬁona}ma K IIPOBEACHUI0 KOJJIOKBUYMA

Kon10kBUYM - cpeicTBO KOHTPOJS YCBOEHHUS y4eOHOro mMaTepuaia TeMbl, pasjena Hiu
pa3aeNoB TUCIUILIMHBI, OPraHU30BAaHHOE KaK ydeOHOE 3aHITHE B BUJC COOECEIOBaHUS MpEIo-
JaBaTelis ¢ 00y4JaroIuMUCs.

Kpurepum oueHku 3HAHUI NPU NPOBeIeHNH co0eceI0BAHUA:

OneHka «OTJIMYHO» - TIyOOKOE M MPOYHOE YCBOEHHUE MPOrPaMMHOI0 MarepHana; MoJ-
HbIE, MOCJEA0BATENIbHbIC, TPAMOTHBIE M JIOTHUECKH H3JIaraéMble OTBETHI MPU BUIOU3MEHEHUU
3aJjaHus; CBOOOJIHO CIIPABIIAIONIMECS C IOCTABJICHHBIMH 3aJladaMH, 3HaHUS MaTepuana; mpa-
BUJIbHO OOOCHOBAHHBIC MPUHSTHIC PELICHUS; BIAJCHUE Pa3HOCTOPOHHUMH HABBIKAMHU U TIpHE-
MaMU BBITIOTHEHUS MTPAKTUYECKUX 3a/1a4.

OueHka «xXopouo» — 3HaHUE MPOTPaAaMMHOTO MaTepuasa; TpaMOTHOE U3JI0KEHHE, 0e3 Cy-
[IECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC; MPABUIbHOE MPUMEHEHHE TEOPETUUECKUX 3Ha-
HUM; BlIaJieHue He0OXOAMMBIMHA HaBbIKAMU TIPH BBHIMOJIHEHUU TPAKTUYECKUX 3a]1a4.

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

OueHka «HeyA0BJIETBOPUTEJIbHO» — HE 3HAHHE MPOrPaMMHOTO MaTepHalia; MpU OTBETE
BO3ZHHKAIOT OIIMOKH; 3aTPyAHCHUS TIPH BBIMOTHEHUU IPAKTUYCCKUX 3aJaHUN.

TpeGoBaHus K NPOBeIEHUIO TECTOBOI0 32 IaHUS



Tect - cucreMa CcTaHAAPTU3NPOBAHHBIX 33JIaHUH, TTO3BOJISIONIAS ABTOMATH3UPOBATH TIPO-
HeAypY U3MEPEHHs YPOBHS 3HAHUN U YMEHUN 00y4Jaroerocs.

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

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

OneHKa «XOPOII0» BHICTABISETCS MPHU yCIOBUU MPABUIBHOTO OTBETA CTYJCHTA HE MEHEe
geM 80% TeCTOBBIX 3aJJaHMIL;

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

OneHka «HeYyJIOBJIETBOPUTEJIbHO» 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 npo6sembl. CyIIHOCTh JAHHOT'O METOJa COCTOUT B TOM, YTO Y4YEOHBII MaTepual Mmojaaercs
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, HAaBBIKM B PE3yJIbTaTe aKTHBHOM TBOpYECKOH
pabotel. OH caMOCTOSITENBHO (OPMYJIMPYET MU, HAXOAUT U COOMpAET pazIuyHyr0 uHpOpMa-
IIUI0, aHATM3UPYET €€, BBIABUIaeT TUIOTE3bl, UIIET BapUaHThl PeUIeHUs MpobiemMbl, GopMyIu-
pPYeT BBIBOJIBI, 0OOCHOBBIBAET ONTHMAJIBHOE pelieHre cutyanuu. [Iporece penenus, mpoMexy-
TOYHBIC Y UTOTOBBIM Pe3yJIbTaThl pabOThI CTYICHTA IO PELICHUIO Kelica MOAJIeKaT KOHTPOJTIO.

Kputepun onenky 3HAHMI NPH NPOBEICHUH Kelic-3alaHMM:

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

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

OneHka «yI0BJ1eTBOPUTEIbHO» - YaCTHYHO MPaBUWIBHOE peIlIeHHe Kelca, Hel0CcTaTod-
Hasi apryMEHTAIHsI CBOETO PEIICHHE.

OuneHka «Hey/10BJIeTBOPUTEIbHO» - HENPaBWIBHOE pellleHHe Keiica, OTCYTCTBHE HEeoO-
XOJIMMBIX 3HAaHUE TEOPETUYECKHX acIeKTOB PEIIeHUs Keiica.

TpeOoBaHus K NPOBeIEHUIO IK3aMeHA

JK3aMeH M0 JTUCHUIUTHHE (MOAYJIII0) MPECIEeAYIOT 1IeJIb OLIEHUTh padoTy CTyAEHTa 3a Kypce
(cemecTp), MOJIy4eHHbIE TEOPETUYECKUE 3HAHUSA, IPOYHOCTh UX, Pa3BUTHE TBOPUECKOTO MBIIILIIE-
HUSI, TIPUOOPETEHNE HABBIKOB CAMOCTOSITENILHON pabOThl, yMEHHE CHUHTE3UPOBATH IOyYEHHBIC
3HAHUA U IPUMEHATh UX K PEIICHUIO MPAKTUYECKUX 3a1a4

Kpurepun oueHku 3HAHUI NIPHU NPOBEIEHNH IK3aMeHAa

OuneHka «OTJIMYHO» - BHICTABIISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE, CHCTEMAaTH-
YEeCKUe U TITyOOKHUe 3HAHUS Y4eOHOU MPOrpaMMbl JUCIHUIUTUHBI M YMCHHS YBEPEHHO TIPUMEHSTh
UX Ha TMpaKTHUKE MPHU PEIIeHWH KOHKPETHBIX 3a/]ay, CBOOOJHOE M MpaBHIbHOE O00OCHOBaHHE
IIPUHATBIX PELICHUM.

OueHka «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 33/7]a4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE MOKET yCTPAaHUTH C TO-
MOIIBIO TOTIOTHUTENFHBIX BOIPOCOB TPENOaBaTelIsl.

OuneHka «yI0BJIETBOPHUTEJIBHO» - BHICTABIACTCS CTYACHTY, MOKa3aBileMy (parMeHrap-
HBIH, Pa3pO3HEHHBIA XapakTep 3HAHWK, HEIOCTATOYHO IMPAaBHIbHBIE (HOPMYITHUPOBKH 0a30BBIX
MOHSITUA, HAPYLICHHS JIOTHYECKOM TOCTIe0BAaTEIbHOCTH B U3JI0KEHUU MTPOTPAMMHOT0 MaTepHa-



Jla, HO NP 3TOM OH BJIaJI€€T OCHOBHBIMM pa3jielaMH Y4eOHON porpaMMbl, HEOOXOAUMbBIMU AJIs
JabHEeHIero o0y4eHuss 1 MOKeT MPUMEHATh MOJyuYeHHbIE 3HaHUS MO0 00paslly B CTaHJIApPTHOU
CUTyalH.

OneHka «Hey/10BJIeTBOPUTEIbHO» - BBICTABIISACTCS CTYAEHTY, KOTOPbIM HE 3HAaeT 00ib-
el 9acTH OCHOBHOTO COAEp)KaHUS Y4eOHOW MpOrpaMMBbl JUCIUILIAHBI, JTOIyCKaeT TpyOble
omMOKHU B (POPMYIMPOBKAX OCHOBHBIX HMOHATHH JUCHMIUIMHBI U HE YMEET MCIIOJIb30BaTh MOJY-
YEHHbIE 3HAHUS [IPU PEIICHUH THUIIOBBIX IPAKTUYECKUX 3a7ad.

8. YueOHO-MeTOIMUYeCKOEe U HH(POPMALIMOHHOE o0ecnieyeHne TUCIUIIHHBI (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-Te1eKOMMYHUKALIMOHHBIE pecypchl ceTH « AHTepHEeT»

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

2. Odurmanehsiii caiit [IpaBurensctBa Poccuiickoii denepanuu. [IIeKTpOHHBINH pecypc]:
Pexxum 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 oOpa3oBaTrenpHBIM pecypcam: Pexum jgocrtymna:
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.


http://lib.mkgtu.ru:8002/libdata.php?id=00035857
https://mkgtu.ru/
http://www.government.ru/
http://www.garant.ru/
http://www.elibrary.ru/
http://elibrary.ru/
http://lib.mkgtu.ru:8004/catalog/fol2
http://window.edu.ru/

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.

O©OoOo~NOoO Ok~ WN -

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. 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 UHGOPMAUMOHHBIX TEXHOJIOTHI, UCMOJIb3yEeMbIX NMPHU OCYIIECTBJICHUHN
00pa3oBaTeIbHOIO NpoLecca Mo JMCIHUIINHE, BKJIKYAas NepedyeHb NPOrpaMMHOro odecre-
YyeHusI U HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM (IMPU HEOOXOIUMOCTH)

10.1. Ilepeyenb HEOOXOAMMOT0 IPOTPAMMHOIO O0ecIeYeHmsl.

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

Jnis ocymiecTBieHUsT y4eOHOTO Tpolecca HMCIOb3yeTcss CBOOOIHO pacmlpoCTpaHsIeMoe
(becrumaTHOE HE TpeOyroIee JIMIIEH3UPOBAHUS ) IPOTPAMMHOE 00ECTICUCHHE:

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 [TepeyeHb HEOOXOAUMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM.

Kaxnapiit oOyyaromuiicss B TEUCHHE BCEro NMepuoja oOy4eHUs 00ecredeH MHAMBUAYallb-
HBIM HEOIPAaHUYCHHBIM JTOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUHBIM CHCTEMAM:

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

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

3. DnekTponnas oubnmoreuynas cucremMa «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 [lnroc — cripaBovnas nmpaBoBasi cuctema (http://consultant.ru).
2. Hayunas snektponHas 6ubimoreka (HOB) (http://www.elibrary.ru).
3. Dnekrponnas bubnunoreka uccepranuii (https://dvs.rsl.ru)

4. KubepJlenunka (http://cyberleninka.ru).
5. HanmonanwHast anektponHas oudnuoreka (http://H36.pd).

11. Onucanue MaTepuaIbHO-TeXHUYECKOIl 0a3bl HEOOXOAUMOI 1JIsl OCylIeCTBJICHHUS
00pa3oBaTe/ILHOIO NMPoLecca MO JMCUHUILINHE (MOTYJII0)

HanMmeHoBanus cnenuajJbHBIX
MOMEIeHU N U MoMeIleHui

OcHalIeHHOCTHL
CHEUAIbHBIX

IlepeyeHb JTMIEH3HOHHOT O
NMPOrpaMMHOIo odecreyeHust.

CCMHUHApPCKOI'0 TUIlla, 'PYHIIOBBIX

u WHJVBHTy aIbHBIX
KOHCYJIbTallUH, TEKYILEro
KOHTPOJIA M IPOMEXYTOYHOU
aTTeCTalUu:

385000, Poccwniickas
denepanus, Pecny6nuka
Anpiress, r. Maiikon,  yi.

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

JJISI CAMOCTOSATEJIbHOM padoThl noMeleHu! u PexBu3uTHI

NnoMeIeHui 1Jis MOATBEPKAAIIET0

CaMOCTOSITEIbHOM JAOKyMEeHTAa

padoThl
CrnennajbHble IOMeEILICHUS

YueOHbIe aynutopun i | Ilepenocnoe  mynpTume- | 1. OnepauuoHHas — cucrema
MIPOBEICHUS 3aHATUHN | quitHoe  obOopyzaoBanue, | « Windowsy, JIOTOBOP
JEKIIMOHHOTO THUIIA: nocka, mebens mis aynu- | 0376100002715000045-
385000, Poccuiickas | Topuii, kom-mbroTepHbiid | 0018439-01 ot 19.06.2015.
Denepanys, Pecniy6nuka | knmace na 15 nocadounwvix
Anpirest, 1. Maiikon,  yi. | Mecm, OCHAIIEHHBIH KOM- | CBOOOJHO pacrpocTpaHsIeMoe
[Tymkuna, . 177, aya. 3-5. nplotepamu  Pentium ¢ | (GecriatHoe He TpeOyroiiee
Aynuropus JUIS 3aHATUH | BBIXOJI0M B MIHTEpHET JUIEH3UPOBAHUSA) MPOrpaMM-

HOe o0ecreyeHue:

1. IlporpamMma 1uisi BOCHIPOM3-
BEJICHUS ayauo W Buueo ¢aii-
noB «VLC Media Playery;

2. IlporpamMma A BOCTIpPOU3-
BEJICHUS ayauo W Bujeo (daii-
noB «K-Lite Codecy;
3. OdwucHpii maker
Officey;

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

5. Ilporpamma mss paboTHI ¢
nokymentamu ¢opmara PDF

«WPS

Maiikomn, yn. IlepBomaiickast, n.
191, 3 srax.

Mecm, OCHAIEHHBIH KOM-
nploTepamu  Pentium ¢
BBIX0JI0M B MHTEpHET

«Adobe Reader.
IMoMemneHus 1Jisi CAMOCTOSATEIbHOI PadoThI
VYy4eOHble ayAUTOPUU s | [lepenocHoe  mynetuMme- | 1. OmepanmoHHas — cucTteMa
CaMOCTOSITENTbHON pabOTHI: auiiHoe  oOopynoBanue, | « Windowsy, JIOTOBOP
YuranbHbIN 34 385000, | nocka, mebens mis aymu- | 0376100002715000045-
Poccuiickas ®enepanys, | Topuii,  komnbroTepHbId | 0018439-01 ot 19.06.2015.
PecmyGnmka Anpires, I. | Kiacc Ha 15 nocadouwwvix

CB00OOMHO pacrpocTpaHsIeMOe
(becrratHoe He TpeOyroree
JMIICH3UPOBAHUS) MPOrPaMM-
HOe o0ecIieueHue:

1. TIporpamma Jyiss BOCIPOM3-




BEJICHUS ayauo W Bujeo (aii-
108 «VLC Media Player»;

2. IlporpamMma ass BOCIpOM3-
BEJICHUsl ayluo M BHUIeo (aii-
0B «K-Lite Codecy;

3. Oducubiii mnaker «WPS
Office»;

4. Tlporpamma st paboOTBl C
apxuBaMu «7Zip»;

5. Ilporpamma s paboThI C
nokymentamu (¢opmara PDF
«Adobe Readery.




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

B paGouyto nporpammy

(HaMMEeHOBaHUE AUCITUTLTHHBI)

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 3aceanun Kadeapbl

(HanmeHoBaHUe Kadeapol)

« » 20 1.

3aBemyronuii kageapoit

(moamuck) (®.1.0.)



