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1. Henu u 3a1a4u yueOHOH TUCHHUILIMHBI (MOYJasl, npakTuku, [HA).

Heapb ucuMnaIuHbl: GOPMHUPOBAHNE y 00YUAIONINXCSA CUCTEMHBIX 3HAHUIA U YMEHUH BbI-
HOJIHATH PacyeThbl MapaMeTpoB PU3UKO-XMMUUYECKHX IPOLIECCOB, IPU PACCMOTPEHUH UX (PU3UKO-
XUMUYECKON CYIIHOCTH U MEXAaHHU3MOB B3aUMOJCHCTBUS BELIECTB, IPOUCXOAAIINX B OPTaHU3ME
YEJIOBEKA HA KIETOYHOM M MOJIEKYJSIPHOM YPOBHSX, & TAK)KE ITPU BO3JCHCTBUM Ha KUBOU Opra-
HU3M OKPYXKaroLEen CpeIbl.

3agauM QM CUMIINHBL:

- 03HAKOMJICHHE C MMPUHLIUIIAMH OPTaHU3alUHU U PadOThl B XMMUYECKOH TabopaTopHH;

- 03HAaKOMJIEHHE C MEPOIPUATUAMU 10 OXpaHe TPyAa M TEXHUKE 0€30IIaCHOCTH B XUMHUYeE-
CKOH J1abopaTopuy, C OCYLIECTBICHUEM KOHTPOJIS 3a COONIIOAECHUEM U 00ECTIeYeHHEM KOJIOTH-
YyecKo# 0e30IacHOCTH IpU paboTe ¢ peaKTUBAMU;

- (opMHpOBaHHE TPEACTABICHUN O (PU3UKO-XMMHUYECKUX ACHEKTaX KaK O BAXXHEWIINX
OMOXMMHUYECKUX INPOLECCaX M pa3IMYHbIX BHUJAX TOMEOCTa3a B OPraHU3Me: TEOPETUYECKHUE OC-
HOBBI OMOPHEPreTUKH, (HaKTOphI, BIUSIOUINE HA CMEUICHHE PAaBHOBECHS OMOXUMHUYECKUX MPO-
LIECCOB;

- U3y4YCHHUE CBOWCTB PacCTBOPOB, PA3JIMYHBIX BHUJIOB PABHOBECHM XUMHYECKHUX PEAKIUN U
IIPOLIECCOB JKU3HEEATEIBHOCTH;

-M3y4YeHUE MEXaHMU3MOB JIecTBUs Oy(pepHBIX CHCTEM OpraHM3Ma, HX B3aHMMOCBS3b U POJIb
B [IOIJIEPKAHUU KUCIIOTHO-OCHOBHOT'O T'OMEOCTA3a;

- U3y4eHHE 3aKOHOMEPHOCTEH MpOTeKaHUs (PU3NKO-XUMHUYECKUX MPOIECCOB B )KUBBIX CH-
CTEMax ¢ TOYKM 3PEHUs UX KOHKYPEHLMH, BO3HUKAIOLIEH B pPe3yjbTaTe COBMELICHMSI PaBHOBE-
CUH pa3HBIX TUIIOB;

- I3y4YECHHE CBOMCTB BEIIECTB OPraHMYECKON U HEOPTaHUYECKOU ITPUPOIBI;

- U3y4YEeHHE POJIU OMOTE€HHBIX AIEMEHTOB U UX COSAMHEHUN B KUBBIX CUCTEMAX;

- U3y4eHue (PU3NKO-XMMUYECKUX OCHOB MOBEPXHOCTHBIX SIBIIEHUM U (PaKTOPOB, BIMSIOLIMX
Ha CBOOOJIHYIO TOBEPXHOCTHYIO SHEPTHIO;

-U3y4eHue OCOOCHHOCTEW afcopOIMM Ha Pa3IMYHBIX I'paHMLAX pas3zaenoB (as; ¢usuko-
XUMHUYECKHX OCOOCHHOCTEH TMCIEPCHBIX CUCTEM U PACTBOPOB OMOIMOIMMEPOB;

- (hopMUpOBaHME HABBIKOB U3yUEHUs HAYYHON XUMHUYECKON JIUTEPATYPHI;

- (hopmupoBaHue ymeHUi 1715 perieHus MpoOJIeMHbBIX U CUTYallMOHHBIX 3a/1a4;

- popMHpOBaHUE MPAKTUUYECKUX YMEHUH MOCTAHOBKH M BBIOJHEHUS SKCIIEPUMEHTAIBHON
paboTEHL.

2. Mecto aucuumiannsl (moayJs, npaktuku, I'HA) B crpykrype OIIOII no nanpas-
JICHUIO0 OATOTOBKH (CNEeNHAJIbHOCTH).

Hucnunnuna «Xumus» BXoauT B nepeueHb 6azoBoi yactu OITOIT moaroToBku crienuanm-
ctoB 1o cnenuanbHocTH 31.05.01 JleweGHOE nerno (¢ AneMeHTaMu aHTIIUICKOTO SI3bIKA).

OOyueHne CTyIECHTOB OCYIIIECTBISETCS HA OCHOBE NMPEEMCTBEHHOCTH 3HAHWUW M YMEHUH,
MOJTyUYEHHBIX B Kypce «XuMUs» 00I1e00pa3oBaTeNbHBIX yUeOHBIX 3aBeleHUN. SIBmsieTcs mpen-
MIECTBYIOIIEH TSI M3YYCHHUS! TUCIUTIINH: OMOXUMMS; THUCTOJIOTHSI, SMOPHOJIOTHS, ITUTOJIOTHS;
HOpManbHast (Gu3uoNIOrus; MaTo(PU3UOIOTHS, KIMHUYECKas MaTo(MU3NOIOTHS; (apMaKOIOTHS;
TUTHEHA; MUKPOOHOJIOTHS, BUPYCOJOTHUS; KITMHUYESCKUE JUCITUTIITNHBI.

3. IlepevyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs N0 AUCHHUILVINHE (MOAYJII0, PAK-
THKe, 'MA), COOTHECEHHBIX € IVIAHMPYEMBIMH pe3y/ibTaTaMH O0CBOCHHMS 00pa30BaTeIbHOM
NPOrpamMmbl.

Ilnanupyemble pe3ybTaThl OCBOEHUSI 00pPa30BaTe/IbHONH NMPOrpaMMbl — KOMIIETEH-
MU 00y4YAKOIIUXCS, YCTAHOBJIEHHbIE 00Pa30BaTeIbHBIM CTAHIAPTOM:

OIIK-1 roroBHOCTH pemiaTh CTaHIApTHBIE 3aJaud NMPO(EeCCHOHAIBHOM AEATEIBHOCTU C
WCIIOJIb30BaHUEeM HMH(POPMAIIMOHHBIX, OMOIHOTrpaduIecKuX PEeCypcoB, MEAMKO-OMOIOTHUECKON



TEPMUHOJIOTHH, UH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTMH M Y4E€TOM OCHOBHBIX Tpe-
OoBaHul MH(MOPMAITMOHHON 0€301TaCHOCTH;

OIIK-7 TOTOBHOCTB K HMCIIOJIb30BAaHHIO OCHOBHBIX (DU3MKO-XUMHUYECKHUX, MATEMAaTHUECKUX
U MHBIX €CTECTBEHHOHAYYHBIX MOHATHHA U METOJIOB IIPH PELICHUH NPO(PECCHOHATIBHBIX 3a/ay;

I[Inanupyemble pe3ybTaThl 00y4eHHs MO AUCHMILINHE - 3HAHUS, YMEHUS] U HABBIKH
U (WJIH) ONBIT JeATeJbLHOCTH, XapaKTepu3yloume 3Tanbl GopMUpPOBaHUS KOMIETEHUMI 1
o0ecreyuBaOIue JOCTHKEHUE IJIAHUPYEMbIX Pe3y/bTATOB OCBOECHHUSI 00pa30BaTeJbHOM
NMporpamMmbl.

B pe3ynbraTe u3yueHus: AUCUUIIMHBI 00 yYaIOLIUICS T0JKEH:

3HATh:

- TEPMOAMHAMHUYECKHE M KUHETUYECKHE 3aKOHOMEPHOCTH, ONpEAEISAIONIue MPOTEKaHHE
XUMHYECKHX U OMOXMMHUYECKHUX TPOLIECCOB;

- (U3UKO-XMMHUYECKUE ACHEKThl BAKHEUIINX OMOXMMHYECKUX MPOIECCOB M PA3TUYHBIX
BUJIOB TOMEOCTa3a B OPTaHU3ME: TEOPETHUECKIE OCHOBBI OMOAHEPTEeTHKH, (DaKTOPHI, BIUSIOIINE
Ha CMEILEHUE PAaBHOBECHUSI OMOXMMHUUYECKUX MPOIIECCOB;

- CBOMCTBA BOJIbl ¥ BOJHBIX PACTBOPOB CUJIbHBIX U CJIA0BIX 3JIEKTPOIUTOB;

- CIOCOOBI BBIPAYKEHUSI KOHIICHTPAIIMM BEIIECTB B PacTBOpax, CHOCOOBI MPUTOTOBICHUS
pacTBOPOB 3aJaHHON KOHLECHTPALINY;

- OCHOBHBIE THUIIBI PABHOBECUH U MPOILIECCOB )KU3HEAEATEIHLHOCTH;

- MEXaHHU3MBI ACUCTBUS OY(EpHBIX CUCTEM OpraHU3Ma, UX B3aUMOCBS3b M POJIb B MOAJIEP-
JKaHUM KUCJIIOTHO-OCHOBHOTO TOMEOCTa3a; OCOOCHHOCTH KHCIOTHO-OCHOBHBIX CBOMCTB aMHHO-
KHUCJIOT U O€JIKOB;

- 3aKOHOMEPHOCTH TPOTEKaHUsl (PU3UKO-XUMUYECKUX MPOLECCOB B JKUBBIX CHUCTEMAaxX C
TOYKH 3pEHUS X KOHKYPEHLIMH, BOSHUKAIOIIEH B Pe3yJbTaTe COBMEILIEHNS PaBHOBECUI pa3HbIX
THUTIOB;

- (PU3MKO-XUMHUYECKHE METO/Ibl aHaJIN3a B MEIUIMHE (TUTPUMETPUUECKUM, IEKTPOXUMHU-
yeckuil);

- POJIb KOJIJIOUJTHBIX MOBEPXHOCTHO-aKTUBHBIX BEIIECTB B YCBOCHHUU U MEPEHOCE MasoIo-
JISIPHBIX BEIIECTB B )KUBOM OpPTaHU3ME;

- CTPOCHHE U XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB OMOJIOTMYECKH BaKHBIX OMOJIOTU-
YECKHUX COeIMHEHMIA;

- pOJIb OMOT€HHBIX AIEMEHTOB U UX COSAUHEHUN B KHUBBIX CHCTEMAX;

- (PU3MKO-XUMHUYECKUE OCHOBBI TOBEPXHOCTHBIX SIBIEHUHN U (DaKTOPHI;

- BIIUSIOLIME Ha CBOOOJHYIO MOBEPXHOCTHYIO YHEPIHI0; OCOOCHHOCTH aJCOpPOLMM Ha pas-
JUYHBIX TpaHUIaX pa3aenoB ¢as;

- 0CO0EHHOCTH (PUBUKO-XHUMHH JTUCIIEPCHBIX CUCTEM U PACTBOPOB OMOIOINMEPOB.

yMeThb:

- [10JIb30BaThCs (PU3NUECKUM U XMMHUYECKUM 000py10BaHUEM;

- paboTaTh ¢ YBEIMYUTEIbHON TEXHUKOHN (MUKPOCKONIAMH, ONTHYECKUMH M TPOCTHIMHU JTy-
namu);

- IPOTHO3UPOBATh PE3yNbTaThl (PUZNKO-XUMHUECKUX MPOIECCOB, MPOTEKAIOIUX B KHUBBIX
CUCTEMaXx, OIHPasiCh HA TEOPETUUECKUE MOJIOKEHHUS;

- HAyYHO 00OCHOBBIBATh HAOIIOJaeMbI€ SIBJICHHUS;

- IPOU3BOANTH (U3UKO-XUMHUYECKHUE M3MEPEHUs, XapaKTepU3yIOIIe Te WM HUHbIE CBOM-
CTBa PacTBOPOB, CMECEH U APYTUX 00BEKTOB, MOJICTUPYIOLINX BHYTPEHHUE CPE/Ibl OPraHU3Ma;

- IPE/ICTABJIATh IaHHbIE SKCTIEPUMEHTANIbHBIX UCCIIEOBAHUN U BUE rpaUKOB U TaOJIHIL;

- IPOU3BOJUTH HAOIOJCHHS 32 IPOTEKAHUEM XMMUYECKUX PEaKUUi U JenaTh 000CHOBAH-
HBIE BBIBOJIBI;

- pelaTh TUIOBbIE MPAKTHYECKUE 33/1a4H M OBJIAJIETh TEOPETUIECKUM MUHUMYMOM Ha 00-
nee abCTpaKTHOM YPOBHE;



- pelaTh CUTyalMOHHBIEC 3a7a4M, OIUPAsCh HA TEOPETUYECKUE IOJIOKEHUS, MOACIUPYIO-
nue (pU3NKO-XUMHUUECKHE MPOLIECCHI, TPOTEKAIOINE B )KUBBIX OPraHU3MaX;
- YMEPEHHO OpPUEHTHPOBATHCS B MH(OPMAIIMOHHOM IOTOKE (MCHOJIB30BATH CIIPABOYHBIE

JaHHbIe 1 OuOIMOrpadrIo Mo TOM WIIM MHOW IIPUYUHE).
BJIaJIeTh:

- HaBBIKAMH CaMOCTOSITEIILHON pabOThl C YUeOHON, HAYYHOW M CIIPABOYHOM JIMTEPATypOH;

BECTH IIOMCK U JIeJIaTh 0000IIAIOIIKE BEIBOIBI;

- HaBbIKaMH 0€30MacHOi pabOThl B XUMUYECKOM J1abOpaTOPUHU U YMEHHUSIMHU 00palaThes ¢
XUMHUUYECKON MOCYI0M, peakTUBaMH, padoTaTh C ra30BbIMU IOpPEJIKAMH U 3JIEKTPUUYECKUMHU MIPU-

Oopamu.

4. O0bem qucUMIIMHBI (MOayJisi, mpakTuku, 'MA) u Buabl yyeOHoii padorbl. O0-

mast TPYA0eMKOCTb JUCHHUIIJITHHDbI

4.1. O0beM TUCHUIJIMHBI U BU/bI Y4eOHOH padoThl 10 04HOIi (popme 00yueHuUsl.

OO0mast TPy10eMKOCTh JUCIHUNJIMHBI COCTaBJsIeT 3 3aUeTHBIX equHUIbI (108 yacos).

. Bcero Cemectpsl

Buj yueonoii pa6oTni 4aCOB/3.c. 1
KonTakTHbBIE Yachl (Bcero) 51,35/1,42 51,35/1,42
B ToM uucne:
Jlexruu (JI) 17/0,47 17/0,47
ITpakTnueckue 3anstus (113) - -
Cemunapsl (C)
JlabopatopHsie padotsl (JIP) 34/0,94 34/0,94
KonraktHas pabota B nepuos arrectanuu (KPAT) 0,35/0,01 0,35/0,01
CamocTtosTenpHas paboTa MOJ PYKOBOACTBOM MPENOIaBATENS
(CPIT) - -
CamocrositesibHas padora (CP) (Bcero) 21/0,59 21/0,59
B ToM uucne:
PacueTHo-rpaduyeckue paboThl - -
Pedepat - -
pyeue euowt CP (eciu npedycmampusaiomcsi, npusooOumcs ne-
peuens 6uoos CP)
1. PaboTa ¢ 1OTOTHUTEILHON JTUTEPATYPOd, BHIMIOJHEHNE KEHC-
3aJaHUM. 21/0,59 21/0,59
Kypcogoii mpoekt (pabota) - -
KoHTpo.nb (Bcero) 35,65/0,99 35,65/0,99
dopmMa MPOMEKYTOUHON aTTECTALINN:
(3K3amMeH) IK3aMeH IK3aMeH
O01masi TPYA0EMKOCTH (Yachl/3.e.) 108/3 108/3

4.2. O0beM TUCHUIJIMHBI U BUbI Y4eOHOH padoThl 0 3204HOM GopMe 00yueHHUH.

3aounas gopma o0yuenust PI'OC BO no cnennanbHOCTH HE MPeTyCMOTpPEeHa

5. CTpyKTypa u coJep:KaHue JUCHUIIMHBI

5.1. CTpyKTypa AUCHUIIMHBI J1J15l 04HOH ()OPMBbI 00yUEHHSI.

Ne =

1
Pa3nen nucuMnInHbI ®
n/n ACJT TUCI 1

ael1
MeCcT

Buabl yueOHo# padoThl, BKJIKOYAS
CAMOCTOSITeIbHYI0 pa00Ty H TPY/10-

DopMbI TEKY-

ero KOH-




€MKOCTh TPOJIf
(B yacax) ycIeBaeMOCTH

(no neoenam

2 cemecmpa)

> = ®opma npo-

= g é E = E’j MEeKYTOYHOM

= © z aTrecTanuu

= (no cemecm-

pam)
1 cemecTp

1. |Section 1: Chemical| 1-2 2 4 - - - 3 |Ompoc, BbINOIN-
thermodynamics  and HEHHE Kelic-
kinetics. 3aJJaHUM.

2. |Section 2: Chemical 3 1 2 - - - 2 |Ompoc, BHINOI-
equilibrium, HEHHE Kelic-

3aaHUM.

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

3aJaHuN

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

HEHUE Kelc-
3aaHUM.

5. |Section 5: Electrochem-| 10 1 2 - - - 2 |Onpoc, BBIIOI-
istry. HEHHE Ketic-

3aJaHuH.

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

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

3aJaHuH.

9. |lIpomexyrounas arte-| [lo pac-| - - 1035 | - [26,65| - |[Dk3ameH B ycT-
cTarms nuca- HOM popme

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

5.2. CTpykTypa AUCHUIIMHBI /Il 3204HOI (pOpMBbI 00yUeHU I

3aounas gopma o0yuenust PI'OC BO no cnenuanbHOCTH HE MPeTyCMOTpPEHA




5.3. Conep:xanue pa3iesioB TUCUUIIMHBI (MoayJsi, npakTuku, [ MA) «Xumusn», odpazoBaresbHble TEXHOJIOTUU

JleKUMOHHBIN KYypC

Ne | HaumenoBanue tembl | Tpynoem- Conep:xkanue dopmupye- Pe3yabTaTnl ocBOCHUS Oobpa3oBa-
n/n AUCHUITJIMHBI KOCTb (qa- MbI€ KOMIIC- (3HaTL, YMETD, B.]'IaL[eTB) TEJIbHbIC
cbl/3.e/1.) TEeHINH TEXHOJIOTHU
(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 |3aKOHbI XHMHUYECKOW TEPMOIH-|  JIEKIIUS
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-

KU, OHEPreTHKYy XHUMHUYECKUX
pEaKLHii; XUMHKO-
TEPMOJMHAMHYECKHE PACUETHI,
TEPMOJIMHAMHYECKUE  3aKOHO-
MEPHOCTH, ONPEAEISAIOIINE MPO-
TEKaHWE XMUMHUYECKUX W OUOXU-
MHUYECKHX MPOIECCOB B Opra-
HU3ME; CKOPOCTh M MeEXaHU3M
XUMHYECKON peaklluu, 3aBUCH-
MOCTh CKOPOCTH PEaKIUh OT
OPUPOJBI  pearupymoIiux Be-
MIECTB, UX KOHIICHTPAIIUHU, TEM-
neparypbl,  Karajau3atopa To-
MOT€HHBIE U TETEPOTeHHBIE pe-
aKIUW; TIOPSAOK PEaKINH; Ku-
HETUYECKHE 3aKOHOMEPHOCTH,
ONpeIETAIOINE MPOTEKAHUE
XUMHYECKHX U OMOXMMHYECKUX
MPOLIECCOB B OpraHU3Me; MOHS-
THE O Karajinu3e, 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.

MEHTaTUBHOI'O KaTaJln3a.
yMeTh: TI0JIb30BaThCs (husnde-
CKUM U XUMHMUYECKHUM 000pyIO0-
BaHMEM; IPOTHO3UPOBATH pe-
3yJIbTaThl  (PU3UKO-XUMHUYECKUX
IPOIIECCOB, MPOTEKAIOMIUX B
KHUBBIX CHCTEMax, OIHMPAsCh Ha
TEOPETUYECKHE MIOJIOKEHHS,
pelaTth TUIIOBBIE PAKTUYECKHE
3aJa4d U OBJAJIETh TEOPETHUYE-
CKUM MUHUMYMOM Ha Oojee ab-
CTPaKTHOM YpPOBHE; pemaTrb CH-
TyallMOHHBIE 3aJaud, OINUPAAChH
Ha TEOPETHUYECKHE TOJOKCHHUS,
MOJIENTUPYIOIINe ¢bu3zuko-
XUMHAYECKHE TPOIECCH, MPOTe-
KalolIHe B )KUBBIX OpraHu3Max

BJIaJeTh: HABBIKAMH CaMOCTOS-
TEJIbHOM paboTel ¢ y4yeOHO,
Hay4YHOH M CIIPaBOYHOM JUTEpaA-
Typod; BECTH TOUCK M JIeNaTh
00o0OmIaronie BBIBOALI; HAaBbI-
KaMu 0e30macHOi paboThl B XHU-
MHUYECKON JTabopaTopuu U yme-
HUSIMH oOparaTbcs ¢ XUMHYe-
CKOH ITOCYJI0M, peaKTUBaMH, pa-
00TaTh C Ta30BBIMU TOpeKaMHU
1 DJICKTPUIECKUMHU TIPUOOpaAMH.

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

3HaThb: 3aKOH JEHCTBHs Macc;
OCHOBHBIE THUIIBl PaBHOBECUH H
IPOLIECCOB  KU3HEAEATEIBHO-
cTH; (U3UKO-XMMHUYECKHUE ac-
HEeKThl BKHEHIINX OMOXMMUYE-

Craiin-
JIEKIAS




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, Kw (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 PA3IUYHBIX
BUJIOB TOMEOCTa3a B OpTaHU3ME:
TEOPETUYECKHE OCHOBBI OHO-
SHEPTeTUKH, (DAKTOPBI, BIHAIO-
M€ Ha CMELICHHE PaBHOBECHS
OMOXHMHUYECKUX IIPOLIECCOB;
3aKOHOMEPHOCTH  IPOTEKAHUs
(U3UKO-XIMHYECKHX TPOIIECCOB
B JKUBBIX CHCTEMax C TOYKHU
3peHHs] MX KOHKYPEHIMH, BO3-
HUKaloed B pe3yibTaTe COB-
MEIEHHUsI PAaBHOBECHH pa3HBIX
TUIIOB; PAaBHOBECHE B BOJIHBIX
pacTBopax; MOHHOE IPOU3BEIE-
HHUE BOJbI, BOJOPOJIHBIA U TU-
POKCHIJIBHBIN IOKa3aTenu; o00-
MEHHbIE pPEaKlUU B pacTBOpax
AJIEKTPOJIUTOB; TUAPOIIN3 COJICH.
yMeTh: T0JIb30BaThCs (pu3nde-
CKUM U XHUMHYECKUM O0O0pYI0-
BaHMEM; IPOTHO3UPOBATh pe-
3yJIbTaThl  (PU3UKO-XUMHUYECKUX
IpPOIIECCOB, MPOTEKAIOIIUX B
KHUBBIX CHCTEMax, ONHPasCh Ha
TEOpPETUYECKHE MOJIOKEHMS,;
MIPOU3BOIUTH ¢buzuKo-
XUMHUYECKHE U3MEPEHUs], Xapak-
TEpU3YIOIINE TE€ WM HWHBIC
CBOWCTBA PaCTBOPOB; MPOU3BO-
JTUTh HAOMIOZCHUS 3a TMPOTEKa-
HUEM XHUMHMYECKHX pEaKUUid u
JejiaTh 00OCHOBAHHEIE BEHIBOJIEI,
pemaTh TUIOBBIE MPAKTUYECKHE




3aJaud U OBJAJETh TEOpeTHYe-
CKMM MHUHUMYMOM Ha 0oJjee ab-
CTPaKTHOM YpPOBHE; peliaTh CH-
TyallMOHHBIE 3aJau, OINHUPAAChH
Ha TEOPETUYECKUE IOJOKEHHUS,
MOJIEIUPYIOIIHE ¢duzuko-
XMMHUYECKHE MPOLECChl, MPOTe-
KaIOIIHE B )KUBBIX OPraHU3MaX.

BJIaJeTh: HABBIKAMH CaMOCTOS-
TEJNbHOW paboTl C y4eOHOM,
HAay4yHOM U CIPaBOYHOM JIUTEpA-
TypOH; BECTH IOHCK M JEJaTh
000011at0IIe BBIBOALI; HAaBBI-
KaMu 0e30macHoil paboThl B XU-
MHUECKOH 1abopatopun U yme-
HUSIMH 00pamaTbcs ¢ XUMUYe-
CKOM MOCYyJI0i, peakTUBaMH, pa-
00TaTh C Ta30BBIMH T'OpEIKAMU
U JIEKTPUYECKUMU PUOOpaMH.

Topic 3: Introduction
to volumetric analysis.

1/0,02

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

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

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

OIlK-1
OIIK -7

3HATh: MOHATHE O SKBUBAJICHTE,
3aKOH SKBHBAJIEHTOB; CIOCOOBI
BBIPQXEHUSI KOHLIEHTPAllUU Be-
IIECTB B PAacTBOpax, CIOCOObI
IPUTOTOBJICHUS] PAacTBOPOB 3a-
JTAaHHOW KOHIIEHTPALMU; OCHOB-
Hble (U3UKO-XUMUYECKUE METO-
Jbl aHAIKM3a B MEAULUHE (KHC-
JIOTHO-OCHOBHOE, OKHUCIIUTEIb-
HO-BOCCTaHOBUTEJIBHOE);  CTe-

tion of chemical reactions involved in vol- MeHb  OKHCIEHHE,  TPOIEeCC
umetric analysis. Classification of titration OKHUCJICHUS U BOCCTaHOBIICHUS,
methods. Direct titration. Back titration. OKHUCJINTEIN, BOCCTAaHOBHTEIH,
Displacement titration. HarpaBJIeHUE POTEKAHUS

Craiin-
JIEKLINS




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).

OKHCIIUTEIbHO-BOCCTAHOBUTEb-
HBIX PEaKILMii; JICKTPOIIN3.
yMeTh: I0JIb30BaThCs (pu3nye-
CKUM M XHUMHYECKHM O0O0pYIO-
BaHMEM; IPOrHO3UPOBATh pe-
3yNIbTaThl  (PU3NKO-XUMHUECKUX
IPOILIECCOB, IPOTEKAIOIIUX B
KUBBIX CHUCTEMaxX, ONMMPAsCh Ha
TEOpPETUYECKHE MIOJIOKEHMS,;
IIPOU3BOJUTH ¢duzukKo-
XUMHUYECKHE U3MEPEHUs, Xapak-
TEPU3YyIOIIUE TE€ WIM HHbIE
CBOWCTBA PaCTBOPOB; IPOU3BO-
JIUTh HAOMIOACHUS 3a MPOTEKa-
HUEM XUMMYECKHX pEakUuid u
JeJiaTh 00OCHOBAHHEIC BEIBOJIBI,
COCTaBJISATh YPABHEHUS! OKUCIIH-
TEJIbHO-BOCCTAHOBUTEINIbHBIX pe-
aKIuil; pemarb CUTYyallMOHHbIE
3a/la4M, ONUpPAsIChb HA TEOPETH-
YECKUE IOJIOKEHUS, MOJAEIUPY-
FOIIINE (hUBUKO-XUMHYECKIE
IIPOLIECCHI, TPOTEKAIOUINE B KU-
BbIX OpraHu3Max.

BJIaJeTh: HABBIKAMH CaMOCTOS-
TeIbHOW paboTel € y4yeOHOM,
HAy4YHOHU M CIIPaBOYHOU JIUTEpPA-
TYpOH; BECTH TMOWUCK M JENaTh
0000IIafoIe BBIBOABI, HABBI-
KamMH Ge30macHON paboThI B XHU-
MHYECKOH abopatopuu U yme-
HUSMU 0Opamarbcsi ¢ XUMHYe-
CKOM MOCYJI0M, peaKTUBAaMH, pa-




00TaTh C Ta30BBIMH TOpEIKAMH
¥ 3JICKTPUYECKUMU PHOOPAMHL.

Section 4: Solutions.

10/0,27

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

Colligative (collective) properties of so-
lutions. First Raoult’s Law. Ebullioscopic
Raoult’s Law. Cryoscopic Raoult’s Law.
Cryoscopy and ebullioscopy methods.
Osmosis. Osmotic pressure (m). Hypotonic
solution. Hemolysis. Hypertonic solution.
Plasmolysis. Osmolarity. Osmolality.
Arrhenius Theory of electrolytes disso-
ciation. Electrolyte. Nonelectrolyte. De-
gree of ionization (a). 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

3HATh: CIOCOOBI BBIPAXKECHUS
coJiepKaHus PacTBOPEHHOTO
BEIIECTBA B PacTBOpE, MOHSITHE
0 pacTBOPUMOCTH; JHEpreThye-
ckre 3¢dekTsl mpu obpazoBa-
HUU pacTBOpPOB; ¢$uzuKo-
XUMHYECKHE CBOWCTBa pa3daB-
JICHHBIX PACTBOPOB HE3JIEKTPO-
JUTOB; TPOU3BEICHUE PACTBO-
PUMOCTHU; PacTBOPHI IEKTPOIIH-
TOB; Ca0ble U CHUIIBHBIC DJICK-
TPOJIUTHI; KOHCTAHTA M CTETICHb
JUCCOLIMAIINH, aKTUBHOCTD
MOHOB; CBOMCTBAa BOJBI M BOJ-
HBIX PaCTBOPOB CHIIbHBIX U Clla-
OBIX DJIEKTPOJMTOB; CBOICTBa
BOJABI U BOJHBIX PacTBOPOB
CUJIBHBIX U CJAOBIX DJIEKTPOJIH-
TOB; CIOCOOBI BBIPAXKEHUS KOH-
LEHTpalllil BEUIECTB B PACTBO-
pax, cnocoObl MPUTOTOBJIECHHUS
pacTBOpOB 3aJaHHOW KOHIIEH-
Tpaiuu; BOJOPOIAHBINA U TUAPOK-
CHIILHBIN TIOKAa3aTeNIH; NCHUCTBUC
OJTHOMMEHHBIX HMOHOB; Oydep-
HBbIC PacTBOPHl U HMX TpPHUMEHe-
HHUE B ME/IULIUHE.

yMeTh: I0JIb30BaThcs (hu3nue-
CKUM U XUMHUYECKHUM 000pYIO0-
BaHUEM; IPOTHO3UPOBATH pe-
3yNbTaThl  (PU3HKO-XMMHUYECKHUX

Cnain-
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 (Kb). Ostwald dilution
Law. Dissociation percent ().

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.

IPOLECCOB, MPOTEKAIOIINX B
KUBBIX CHUCTEMaX, OMHPAsCh Ha
TEOPETHUYECKHE IOJIOKECHUS,
IIPOU3BOIUTH ¢duzuko-
XUMHUYECKHE W3MEpEeHusi, Xapak-
TEPU3YIOIINE TE€ WIH HHBIC
CBOICTBa pPacTBOPOB; MPOHU3BO-
JIUTh HAOMIOACHUS 3a IMPOTEKa-
HUEM XHMHYECKUX pEaKIHid H
JieJiaTh 00OCHOBAHHEIC BEIBOJIBI,
peliaTh TUIOBBIE MPAKTUYECKUE
3aJa4d U OBJAJIETh TEOpETHUYE-
CKUM MUHUMYMOM Ha Oojee ab-
CTPaKTHOM YpOBHE; peliaTrh CH-
TyallUOHHBIE 3a/layM, OIMUPASICh
Ha TEOPETHUYECKHE TIOJIOKEHUS,
MOJICTTHPYIOIINE ¢buzuko-
XUMHYECKHE IPOIECChI, MPOTe-
KaIoIllKe B )KUBBIX OPTaHU3MaX.

BJIaJIeTh: HABBIKAMH CaMOCTOS-
TeIbHOW paboThl C y4eOHOH,
Hay4HOH M CIIPABOYHOM JUTEpaA-
TypO#; BECTH TOHCK U JeJaTh
00oOmIarone BBIBOALI; HAaBbI-
KaMu 0e30mMacHoOi paboThl B XHU-
MHUYECKOU JabopaTopuu U yMme-
HUSMHU 00palaTeCsi ¢ XUMHYe-
CKOH ITOCYJI0M, peaKTUBaMH, pa-
00TaTh C Ta30BBIMH TOpEIKAMHU
1 DJICKTPUICCKUMH MPUOOPAMH.

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 IIOHATHUA H
3aKOHBI JJICKTPOXUMHHU, PECAOKC-
IMPOLCCChI n PCOOKC-

Craiin-
JIEKIAS




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

Thermodynamics of electrochemical
cells. Reduction potentials (poxred, 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]; 3JEKTPOJIHBIN I10-
TEHUUaJ, BHJIbl 3JIEKTPOJHBIX
HNOTEHIUAJIOB; 3JIEKTPOJ, THUIIbI
ANEKTPOJOB;  TrajJbBaHUYECKUU
JIEMEHT;  MOTEHLUOMEeTpUYe-
CKOE TUTPOBAHMUE.

yMeTh: I0JIb30BaThCs (huznye-
CKUM U XHUMHYECKUM O0O0pYHO-
BaHMEM; IPOTHO3UPOBATh pe-
3yJIbTaThl  (PU3UKO-XUMHUYECKUX
IPOILIECCOB, IMPOTEKAIOIIUX B
KHUBBIX CHCTEMax, ONHPAsCh Ha
TEOpPETUYECKHE MIOJIOKEHMS,;
HayyHO OOOCHOBBIBaTh HaOIIO-
JlaeMble SIBJICHUS; TPOU3BOJUTH
HaAOJIOJIEHUsT 3a MPOTEKaHHEM
XMMHUYECKUX peakIuil u Jenarb
000CHOBaHHBIE  BBIBOJBI;  pe-
IIaTh CUTYAI[MOHHBIE 3aJ]ayHu,
ONMMpasiCb Ha TEOPETHYECKHE
NOJIOKEHUS,  MOJEIUPYIOLINE
(U3UKO-XMMHUYECKUE MPOLIECCHI,
NpOTEKAloIMe B KUBBIX Opra-
HU3Max.

BJIaJeTh: HABBIKAMH CaMOCTOS-
TeIbHOH paboTel C y4yeOHOM,
HAy4YHOHU M CIIPaBOYHOU JIUTEpPA-
TypOH; BECTH TOWCK M JENaTh
00001IafoI1e BBIBOABI, - HABBI-
KamMH Ge30macHON paboThI B XHU-
MHYECKOH abopatopuu U yme-
HUSIMH  00pamaThCsi ¢ XUMHYE-
CKOM MOCYJI0M, peaKTUBAaMH, pa-




00TaTh C Ta30BBIMH TOpEIKAMH
U JICKTPUYECKUMU PUOOpaAMH.

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: (PU3UKO-XUMHIO [TOBEPX-
HOCTHBIX SIBICHMHA B (DYHKIIHO-
HUPOBAHMUU >KUBBIX CHCTEM; (pu-
3UKO-XUMUIO JTUCTIEPCHBIX CH-
cTeM B  (YHKIMOHMPOBAHUU
KHUBBIX CHUCTEM; OHOJIOTHYECKU
aKTUBHBIE  BBICOKOMOJIEKYJISIP-
HbIC BEIIECTBA (CTpOEHHUE, CBOM-
CTBa, y4acTue B (yHKLHOHHUPO-
BAaHUE JKUBBIX CUCTEM).

yMeTh: T0JIb30BaThCs (hu3nye-
CKUM U XHUMHYECKUM O00O0pYHO-
BaHMEM; IPOTHO3UPOBATH pe-
3yJIbTaThl  (PU3UKO-XUMHUYECKUX
IpPOIIECCOB, IMPOTEKAIOIIUX B
KHUBBIX CHCTEMax, OMHPasCh Ha
TEOPETUUECKHE MIOJIOKEHMS,;
HayyHO OOOCHOBBIBaTh HaOIIO-
JlaeMble SIBIICHUS; TPOU3BOIUTH
HAOJIOJIEHUsT 3a MPOTEKaHHEM
XMMHUYECKUX peaKkIuil u Jenarb
000CHOBaHHBIE  BBIBOJBI;  pe-
IaTh CUTYAI[MOHHBIE 3aj]ayH,
ONMUpasich Ha TEOPETHYECKUE
HOJIOKEHUS,  MOJEIUpPYoIne
(bU3UKO-XMMHUYECKHE MPOLIECCHI,
NPOTEKAIoIMe B KUBBIX Opra-
HU3MaX.

BJaJeTh: HAaBbIKAMH CaMOCTOS-
TeIbHOW paboTel € y4yeOHOM,
HAy4YHOHU M CIIPaBOYHOM JIUTEPA-

Cnain-
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 TIOUCK H JIeJaTh
0000111af0II1e BBIBOABI, - HABBI-
Kamu Oe30macHOi paboThHI B XH-
MUYECKOU J1abopaTopuu U yme-
HUSIMH 00pamaTrbcss ¢ XUMUYe-
CKOH IIOCYJI0M, peaKTUBaMH, pa-
00TaTh C Ta30BBIMH TOpEIKaMHU
U 3JICKTPUICCKUMHU TIPUOOPAMHU.

Section 7: Chemistry
of the elements.

3/0,08

Introduction in chemistry of the elements.
s-Elements (alkaline and alkaline earth
metals). Elements of I1IA 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

3HATh: OHWOJIOTUYECKH aKTHUB-
HbIE HU3KOMOJICKYJISIPHBIE HEOP-
TaHW4YecKHue BellecTBa (CTpoe-
HHUE, CBOMCTBa, Yy4YacTHEe B
(GYHKIIMOHUPOBAHUE JKUBBIX CH-
CTEM); TOHSATHE OMOreHHOCTH
XAMHYECKUX JJIECMEHTOB, XH-
MHIO OMOTCHHBIX DJIEMEHTOB S-
010Ka, XMMUIO OHMOIE€HHBIX dJIe-
MeHTOB O- 0J0Ka, XUMHUIO OHO-
TeHHBIX 3JIEMEHTOB P- OJIOKA.

yMeTh: TIOJIb30BaThCs (pusnue-
CKUM M XHUMHYECKHM O0O0pYIIO-
BaHMEM; TMPOTHO3HPOBATH pe-
3yNbTaThl  (PUBHKO-XUMHUYECKHUX
MPOIIECCOB, MPOTEKAIONIUX B
JKUBBIX CHCTEMaX, OMHPAsCh Ha

Craiin-
JIEKIAS




TEOPETHYECKHE MIOJIOKEHUS;
Hay4HO OOOCHOBBIBATH HAOIIIO-
JlaeMble SIBJIICHHS; NPOHU3BOANTH
HaOJIOIeHUsT 32 TPOTEKAHUEM
XMMHYECKUX PEaKIHi W JIeNnaTh
000CHOBAaHHBIC BBIBOJBI;  pe-
aTh CHUTYAIlMOHHBIC 3aJa4H,
ONMUpasCch Ha TEOPETHYECKUE
HOJIOKEHHSI,  MOJEJIUPYIOIIHE
(U3UKO-XMMHYECKHE TPOLECCHI,
NPOTEKAIOIIME B JKUBBIX Opra-
HU3MaXx.

BJIa/IeTh: HAaBBIKAMU CaMOCTOS-
TEJbHOW paboThl ¢ y4eOHOM,
Hay4YHOHM M CIIPaBOYHON JUTEpa-
TYpOi; BECTH TMOUCK M JeJaTh
00001IafoIe BBIBOABI, - HABBI-
KaMu 0e30macHoil paboThl B XU-
MHYECKOM 1abopaTopun M yme-
HUSMH 00pamarbcs ¢ XUMHYe-
CKOM MOCYyJ10i, peakTUBaMH, pa-
00TaTh C Ta30BBIMH TOpEIKAMU
U JIEKTPUYECKUMU PUOOpaMHU.

Hroro

17/0,47




PEHBL.

5.4. IlpakT4yecKkHe U CEMHHAPCKHE 3aHATHS, HX HAMMEHOBAaHHe, COAePKaHue H 00b-
eM B yacax

HpaKTI/I‘IeCKI/Ie U CEMHUHAPCKHUE 3aHATUA 110 JUCHUIIIINHE y‘le6HHM IIJIAaHOM HE MPEaAYyCMOT-

5.5. JlaGopaTopHble 3aHATHS, UX HAUMEHOBaHNe U 00beM B Yacax

O0BeM B 4a-

Ne Ne pazgena HaumeHoBaHue cax /
n/n AU CIUTIJINHbBI J1a00paTOPHBIX 3AHATHH TPYA0EMKOCTh
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. IlpumepHasi TeMAaTHKA KYPCOBBIX IIPOEKTOB (pador)

KypcoBoii npoekT (paboTa) mo JUCHUIIINHE Yy4eOHBIM IJIAHOM HE TTPETYCMOTPEH.

5.7. CamocTosiTesibHas padoTa CTYJ1EHTOB




Copneprxanue 1 00beM CaMOCTOSITENIHON PabOThI CTYACHTOB

Oo6beM B
N Ilepeyenb JoMalIHKUX 3a-
Ne Pasjieant u Temb1 padoeii JaHUH U Apyrux BonpocoB | Cpoku BbINOJI- uacax /
/| POTPAMMBI CAMOCTORTENL= | )\ o 2 MocTOsITE L HOTO HeHHUs TPy10eM=
HOT'0 M3y4YeHHsI KOCTb B
U3y4YeHust
3.e.
1 cemecTp
1. |Section 1: Chemical thermody-|Pabota ¢ aomosHUTEIBHOMN 1 Henens 1/0,02
namics and Kinetics. JUTEPATypOH, BBIIOJHCHHE
Topic 1. Elements of chemical|ketic-3ananmuii.
thermodynamics.
2. |Section 1: Chemical thermody-|Pabota ¢ gomoJHUTEILHON 2 Henens 2/0,05
namics and Kinetics. JUTEPATYPO, BBIMOJHCHUE
Topic 2. Elements of chemical|ketic-3ananmuii.
Kinetics.
3. |Section 2: Chemical equilibri-|PaGota ¢ nomomHHUTENEHON 3 Henens 2/0,05
um. JUTEPATYPOi, BBIMOJHCHUE
Topic 3. Kinetics and thermo-|ketic-3amanwuii.
dynamics of chemical equilibri-
um.
4. |Section 3: Introduction to vol-|Pa6ora ¢ 1OMOJHUATEILHON 4 Henens 2/0,05
umetric analysis. JUTEPATYPO, BBIMOJHCHUE
Topic 4. The equivalent law.|ketic-3amanuii.
Different concentration units.
Fundamentals of  volumetric
analysis.
5. |Section 4: Solutions. PaGora ¢ [IOIOJIHUTEIBLHOU 5 Hepnens 1/0,02
Topic 5. Colligative properties|muteparypoii, BbITOIHEHHE
of solutions. Keiic-3a1aHuil.
6. |Section 4: Solutions. PaGora ¢ [IOMOJHUTEIBHOMN 6 Hemens 1/0,02
Topic 6. Electrolyte solutions.  |nuTeparypoii, BBITOJTHEHHE
KelCc-3a/IaHu .
7. |Section 4: Solutions. PaGora ¢ [IOMOJHUTEIBHOMN 7 Henend 1/0,02
Topic 7. Heterogeneous equi-|nureparypoii, BBIMOJIHEHUE
libria. Kelc-3a1annii.
8. |Section 4: Solutions. PaGora ¢ [IOIOJMHUTEIBLHOU 8 Henens 1/0,02
Topic 8. Acidity and basicity of|nureparypoii, BbINOTHEHHE
aqueous solutions. pH. Kelic-3a1aHuil.
9. |Section 4: Solutions. Pabora ¢ [OIOIHUTENBHON 9 Henens 1/0,02
Topic 9. Buffer systems. JUTEPATYpOi, BBIMOIHCHUE
Kelc-3aIaHu .
10. [Section 5: Electrochemistry. Pa6ora ¢ pomosmHuTensHOM| 10 Hemens 2/0,05
Topic 10. Potentiometry. JUTEPaTypOr, BBHINOIHEHUE
KeHc-3aJaHui.
11. |Section 6: Surface phenomena.{Pabota ¢ J0IOJHUTEIBHOR 11 wenens 1/0,02
Dispersion Systems. Solutions of|muteparypoit, BBITIOJHEHHE
biopolymers. Kelc-3a1aHuii.
Topic 11. Physico-chemistry of
surface phenomena. Surface
energy and surface tension.
12. |Section 6: Surface phenomena.|Pabora ¢ momonHuTenbHOM| 12 Hemens 1/0,02




Dispersion Systems. Solutions of
biopolymers.

Topic 12. Physico—chemistry of
dispersion systems.

JINTEPATYPOH,
KeHc-3aJaHui.

BBITIOJIHEHUC

13.

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

Topic 13. Coarsely dispersed
systems.

PaGora ¢ HOMOIHUTENBHONU
JUTEPATYpPOM, BBITTOJIHEHUE
KeHc-3aJaHui.

13 menens

1/0,02

14.

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

Topic 14. Physico-chemistry of
solutions of biopolymers.

PaGora ¢ HOMOMHUTENBHON
JIUTEPATypPOH, BBIMOJIHCHHE
Kenc-3aJaHuil.

14 wenensa

1/0,02

15.

Section 7: Chemistry of the el-
ements.

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

Pabora ¢ [OmOIHUTENBHON
JUTEPATYPOM, BBITTOJIHECHUE
KeHc-3aJaHui.

15 menens

3/0,08

18.

Hroro

21/0,59

Ovcharova]. -

6. Ilepeyenb yuyeOHO-METOAUYECKOr0 OOecrevyeHHs ISl CAMOCTOSITEIbHOH PadoThI
00y4YaAKIIHUXCS 10 TUCHMILINHE (MOLYJIIO).

6.1. Meronnueckue yka3aHus (COOCTBeHHbIe pa3padoTKu)

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

Maykop:

Kucherenko V.O.,

2020. -

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

HOILIMXCH 10 TUCUHUIIMHE (MOXYJII0)

6.2. JIutepaTypa Aj1s1 CAMOCTOATEIbHON PadoThI

151 p. -

Pexum pocryma:

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 OLIEHOYHBIX CPEACTB [JIsl NIPOBEeJCHUs MPOMEKYTOYHON aTTecTanuu o0y4da-

7.1. IlepeyeHb KOMIIETEHIUI C YKa3aHUEM ITANoOB UX (popMUpPOBaHMS B Ipoiuecce 00-
pa3oBaTe1bHOM NPOrpaMMBbI

Jransl popmMupo-
BaHUHA KOMIICTCH-

(Homep cemecTpa
COIJIACHO y4eOHOMY

187071

ILUIAHY)

HaumeHoBaHue y4yeOHbIX IHCHMILIMH, GOPMHUPYIOLIUX KOMIETEeHMI
B Mpoliecce 0CBOeHUs1 00pa30BaTebHOI MPOrpaMMbl

Bujg nessTeIbHOCTH: MEIMIMHCKAafA, OPraHu3alluOHHO-yYIIpaBJCeHYCCKasA, HAYIHO-

HCCJICA0BATC/ILCKasA

OIIK-1: roTOBHOCTBHIO peliaTh CTAHAAPTHBIE 32124 PO(PeCCHOHATBHOM AeATeJbHOCTH €
HCIO0JIb30BAHNEM MH(OPMAIMOHHBIX, OHOJIHOTrpauIecKNX PecypcoB, MeIUKO-
0M0JIOTHYeCKOl TEePMHHOJIOTHH, HHPOPMALMOHHO-KOMMYHHKANMOHHBIX TEXHOJOTHH 1



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

Y4€TOM OCHOBHBIX TpPeOOBaHUii MH(OPMAIMOHHOI 0€30MACHOCTH

Xumusn

1,2

VIamunckuil A3v1K

1,2

\buonoaus

1,2,3

Unamomus

2,3

\buoxumus

Buoopeanuuecxaﬂ XUMUA

2,3

[ ‘ucmonoeus, 3M6pu0ﬂ02uﬂ, yumonocus

Meouyunckasn ungopmamuxa

Mopdghonoeus

3,4

Hopmanvhas gusuonocus

4,5

Mukpobuonozcus, supycono2us

5,6

Dapmakonozus

5,6,7

Hamoqbusuozzoeu;z, KJIUurHu4deckas namogbuwozloeuﬂ

56,7

[ lamonozcuueckas anamomus, KIUHU4ecKas namoao2u4ecKkas aHamomus

DKOHOMUKA 30pABOOXpAHEHUE

Menedacmenm u mapxemune 8 30pagooOXpaHeHul
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Obwecmeennoe 300posbe U 30pas0OXPAHEHUE

Knunuueckas gpapmaxonozust

Meouyuna xkamacmpog

RO W~ oo

VII Ilpakmuka no noayueHuro nepeuyHvix npoghecCUOHANIbHbIX YMEeHUU U
HABbLIKOG, 6 MOM uUCLe NepeudHblX ymenuu u Hasvikos HHUJ] (Vxoo 3a
0ONbHBIMU MEPANEBMUUECKO20 U XUPYPSUYECKO20 NPOPUIs)

Knunuueckas npaxmuxa (¥Yxo00 3a 601bHbIMU Mepanesmuyecko2o u Xupyp-
euueckozo npopuns)

[1I1 Ilpakmuxa no nomy4yeruro npogheccUoHaIbHbIX YMEHUU U ONnblma npo-
peccuonanvrou deamenvrocmu (Ilomownux maaowe2o MeOUYUHCKO2O
nepconana)

4

[II1 [Ipaxmuka no noxydenuro npogpheccuoHalIbHbIX YMEeHUU U Onblma npo-
heccuonanvrou dessmenvrocmu (Ilomownux naramuot medcecmpul)

C

FOCy@deI’nG@HHﬂE umoeoeas ammecmayus

OIIK-7: roTOBHOCTBHIO K MCII0JIb30BAHHUIO OCHOBHBIX (PM3HMKO-XUMHYECKUX, MATEMATHYe-
CKHMX U MHBIX €CTECTBEHHOHAYYHbIX NOHATHH M METOAOB NPH PeLIeHUH NPOodecCHOHAIb-

HBIX 327124
1 Mamemamuxka
1 Xumusn
1,2 buonozus
12,3 Unamomus
2 Duszuka
2 buoopeanuueckas xumus
2,3 [‘ucmonoeus, 2MOpUOIO2US, YUMOTO2US
3 [ lymu ¢hopmuposanus 300posoco oopasa
3 Mopdghonoeus
2,3 buoxumus
3,4 Hopmanvhas ¢uzuonocus
4 Meouyurnckas sxon02us
4 Hmmynonozus




Muxpobduonoeus, eupyconoaus

[ ucuena

~Ni A~
ool ol

Tonoepaguueckas anamomus U ONePamueHAs Xupypeus

7,8, C Meouyurckas ecenemuxa
9 Onudemuonozus
4 [1I1 Ilpakmuxa no nomyuyerHuo nPopheccUoHaIbHbIX YMEHUU U ONbIMa Npo-
peccuonanvroti  desmenvhocmu (IlomowHuk naramuou MeOUYUHCKOL,
cecmpbi)
C [ ‘ocyoapcmeennas umo206as ammecmayusl




7.2. Onucanue nokasarejieid ¥ KpUuTepueB OLEHMBAHUSA KOMIIETEHUHH HA Pa3JIMYHBIX 3Tanax ux (GopMUpPOBaHMS, ONMCAHWE IIKAJIbI

OICHUBaAHUA

IInanupyemble pe3y/ibTaThl OCBOCHHSA
KOMIIeTeHIIUH

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs

Hey/10BJIETBOPHUTEIHLHO| y10BJI€TBOPUTEIbHO ‘

X0pOo1I0

OTJIMYHO

HaumenoBanue
OLIEHOYHOI0 Cpe/-
CTBa

HOW 0€301MaACHOCTH

OIIK-1 - roTOBHOCTH peliaTh CTAHJAAPTHBIE 3a1a4M MPOo¢ecCHOHAIBHOM 1esITeILHOCTH ¢ HCMOJb30BAHHEM HH(POPMALMOHHBIX, OMOIHOTrpaduIecKuX pe-
CYPCOB, MeIUKO0-0HOJOTHYECKOI TEPMHUHOJJIOTHN, HH(POPMATNMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHA M y4€TOM OCHOBHBIX TPeOOBaHUIl HH(POPMALIMOH-

3HaTh: OCHOBHEIC ITIOHATUS U TCOPCTUUCCKHC
OCHOBBI XMMHUH.

@parMeHTapHbIe 3HAHUS

Henosnuwle 3HaHus

CdopmupoBaHHbIE,
HO CO/IepIKallye oT-
JIeJIbHbIE POOEbI
3HAHHUS

CdopmupoBaHHBIE CH-
CTEeMAaTUYECKUE 3HAHUSI

'YMeTb: 1osb30BaThcsl y4eOHOM, HaydHOM,
HAYYHO-TIONYJISIPHOM  JINTEpaTypod, CEThIO
WHTEepHET; MPOBOIUTH JJIEMEHTAPHYIO CTAaTH-
CTUYECKYI0 00pabOTKy JaHHBIX; 0000IaTh
Pa3IMYHBIE UCTOYHUKH MHPOPMALIUHU C IIEITBIO
MpUOOPETEHUsT HOBBIX NMPO(ECCHOHAIBHBIX|
3HAHUU.

YacTuuHble yMEHUS

Henonnsle ymenus

Ydenwns nojHbIE, 10-
MycKaroTcsi HeOOoJIb-
[I1e OIMHUOKHU

CdhopmupoBaHHbBIE yMe-

HUsA

Bianers: 0a30BBIMH TEXHOJIOTUSIMH TIpeoOpa-
30BaHUS MH(POPMAIMH: TEKCTOBBIE, TaOIWY-
HbIE pEaKTOPHI, TIOUCK B ceTu MHTEepHeT; Be-
CTH TOUCK U JIeJIaTh 0000111aro11e BbIBOIBI.

YactuuHoe BJIaJACHUC
HaBbIKaMH

Hecucremaruueckoe
IMPUMCHCHUC HABbBIKOB

B cucrematnueckom
MNPUMCHCHUYN HaBbI-
KOB JIOITYCKAIOTCS
poOeJb

YcnenrtHoe u cucreMa-
THYCCKOC HpI/IMeHeHI/Ie
HaBBIKOB

Ormpoc, keiic-
3aJlaHusl, KOJUIO-
KBHYM, 3K3aMEH B
yCTHOU opme

OIIK-7- roTOBHOCTH K HCII0JIb30BAHUIO OCHOBHBIX (PM3MKO-XUMHYECKUX, MATEMATHYECK

HUX U MHBIX €CTECTBCHHOHAYYHBIX MOHSATHH U METO/I0B IIPpU peE-
HICHUHN HpO(l)eCCI/IOHaJILHBIX 3agavd

3HATD: TEPMOIUHAMHUYCCKUEC U KNHECTHYCCKUC
3AaKOHOMCPHOCTH, OIPCACIIAOIINC IMPOTCKA-
HUE XHMHYECKUX M OMOXUMHYESCKUX mponec-
COB, (I)I/I3I/IKO-XI/IMI/I"ICCKI/IG ACIICKTBI Pa3JIn4-
HBIX BHJOB I'OME€OCTa3a B OpraHU3MeE: TEOpC-
TUYCCKHUEC OCHOBBI 6H03HepFCTHKI/I, (I)aKTopBI,

@parMeHTapHbIe 3HAHUS

BJIMAIOINNE HA CMCIICHUC PABHOBCCHUA OMoXH-

Henomusle 3Hanus

CdopmupoBaHHbIe,
HO cozieprKallye oT-
JieJIbHbIE TPOOeTbl
3HAHUS

CdopmMupoBaHHbIE CH-
CTeMaTUYECKHE 3HAHUS

Omnpoc, keiic-
3aJaHus, KOJUIO-
KBUYM, DK3aMCH B
ycTHOM hopme




MHUYECKHX TPOLIECCOB; CBOMCTBA BOABI M BOJ-
HBIX PACTBOPOB CHJIBHBIX U CIAa0BIX 3JIEKTPO-
ITUTOB; CIIOCOOBI BBIPAKEHUS] KOHICHTPAINH
BEIIECTB B PACTBOPAX, CIIOCOOBI MPUTOTOBJIEH
HUSI PAaCTBOPOB 33/IaHHOM KOHIICHTPAIMH; OC-
[HOBHBIC THIIBI paBHOBeCI/IfI " IIPOLCCCOB KU3-
HENICSTeIbHOCTH; MEXaHU3Mbl JeicTBus Oy-
q)eprIX CUCTCM OpraHuisMa, X B3aMMOCBA3b,
U pOJIb B MOAJCP)KaHHH KHUCIOTHO-OCHOBHOTOQ
romMeocTrasa, (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IG METOAbI
aHaMM3a B MEAWIMHE (THTPUMETPUYECKH,
PIIEKTPOXUMUYECKUI); POJIb KOJUIOUJHBIX I10-
BEPXHOCTHO-aKTHBHBIX BEIIECTB B YCBOCHHH Ui
MEPCHOCEC MAJIOIIOJAPHBIX BCHICCTB B JKUBOM|
OpraHM3Me; CTPOCHUE U XUMHYECKHE CBOMCTBA
OCHOBHBIX KIJIACCOB OHMOJIOTMYECKH Ba)KHBIX|
OMOJIOTHYECKUX COEAMHEHUH; poJib OHOTeH-
HBIX 3JICMCHTOB M HX COGI[I/IHGHI/IfI B JKHBBIX]
cucremMax; (QU3UKO-XMMUYECKHE OCHOBBI I10-
BEPXHOCTHBIX SIBIEHUI U (DAKTOPBI; BIMSIO-
e Ha CBOOOJHYIO IOBEPXHOCTHYIO 3HeEp-
HI0; OCOOCHHOCTH a/IcOpPOLMU Ha Pa3InYHbIX
rpaHuIax pas3nenoB (as; GU3NKO-XUMHUUECKUE
ACIICKTbI OUCICPCHBIX CHUCTEM W PaCTBOPOB
OHOTIOTMMEPOB.

YMeTb: MO0JIb30BaThcad (PU3MUECKUM U XUMHU-
YeCKUM 00O0pyAOBaHUEM; paboTaTh C YBEJH-
YUTEbHOM TEXHUKOW (MHUKPOCKOIIAMH, OINTH-
YECKMMHU U MPOCTHIMH JIyIIaMH); MPOTHO3HPO-
BaTh pPE3yJbTaThl (PU3HKO-XMMHYECKHX IIpO-
L[ECCOB, IPOTEKAIOUIUX B JKUBBIX CHUCTEMaX,
ONMHUPAsICh HAa TEOPETUYECKUE ITOJIOKEHUS;

HAY4YHO 000CHOBBIBATH Ha6JIIOI[aCMBIe SABJIC-

YacTuuHbIE YMEHUS

Henonnsle ymenus

YueHus noaHbIe, J10-
MyCKarOTCsl HeOOIb-
[IIHE OIINOKHU

CdopmupoBaHHbIEe yMe-
HUSI




HUS; TPOU3BOIUTH (PU3MKO-XMMUYECKHE W3-
MEpPEHUs, XapaKTepU3yIOIlue T€ WM HWHBIC
CBOICTBA pacTBOPOB, CMeCeH U IPYrux 00beK-
TOB, MOJCIIUPYIOIIUX BHYTPEHHHE CpPEAbI Op-
raHNU3Ma; [IPEJCTABIATh JJaHHbIE 3KCIIEPHUMEH-
TaJbHBIX WCCIICOBAHUA W BUAE IpadUKOB U
TabJIUL; MPOU3BOAUTE HAOIIOAECHUS 3a IPOTe-
KaHMEM XMMHUYECKUX peakluil u nenarb o0oc-
HOBAHHBIE BBIBOJIbI; PELIATh TUIIOBBIE MTPAKTH-
YeCKUE 3aJaud U OBJIAJIETh TEOPETHUYECKUM
MUHHUMYMOM Ha 0ojee abCTPaKTHOM YpPOBHE;
pelIaTh CUTYallMOHHbIE 3aJa4d, OMMUPAsCh HA
TEOPETUYECKHE IOJIOKEHUS, MOJEIUPYIOIINE
(bU3NKO-XMMHUYECKHE TPOIECCHI, IMPOTEKaro-
1€ B KUBBIX OPraHU3Max; yMEpEeHHO OpHUEH-
TUPOBATHCS B MH(POPMAIIMOHHOM TMOTOKE (HICH
MOJIb30BaTh CIPABOYHBIC JIAaHHBIE U OMOJIHO-
rpaduio 1o TOM WM HHOW NMPUYKHE).

BuiaseTb: HaBBIKAMU CAMOCTOSITENIBHON Pabo-|
Thl C y4eOHOM, HAy4YHOH M CIIPaBOYHOM JinTe-
[paTypoii; BECTH MOUCK U JeNIaTh 0000IIAI0IINE
BBIBOJIbI; HaBbIKaMU 0e€3011acHOM paboThl B
XMMHAYECKOH J1abopaTopuu U YMEHHSIMHU 00-
[palaTbCs ¢ XUMHUYECKOW MOCYAOH, pEaKTHUBA-
MU, pabOTaTh C ra30BBIMH TOPEIKAMHU U JIEK-

TPUYECKUMH PHUOOPAMHU.

YactuuHoe BJIaJACHUC
HaBbIKaMH

Hecucremarnueckoe
HpI/IMeHeHI/Ie HAaBBIKOB

B cucrematnueckom
MNPUMCHCHUYN HaBbI-
KOB JIOITYCKAIOTCS
poOebI

YcnenrtHoe u cucreMa-
THYCCKOC HpI/IMCHeHI/Ie
HaBBIKOB




7.3. TunoBble KOHTPOJIbHbIE 32JAHNSI U MHbIE MATEPHAJIbI, HEOOXOAUMBbIE [IJISl OLeH-
KM 3HAHMA, YMEHHH, HABBIKOB U (MJIM) ONbITA AeSITeJbHOCTH, XapAKTEPU3YIOIIHUX ITAINbI
(opMupoBaHUA KOMIIETEHLIMI B MPoLiecce 0OCBOEHHUs 00Pa30BaTeIbHOMH MPOrpaMMbl

KOHTpOJIbHLIe BOIIPOCHI JIA TEKYIIECI0 KOHTPOJIsA (KOJIJ'[OKBI/IyM)

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:

(@) 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.

(¢) A/G > 0 for any spontaneous process.

(d) ArG = ArH + TXArS.

5. A certain reaction is known to have A/G 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) + O2(g) —2NO(g)

(b) 2 Mg(s) + O2(g) — 2MgO(s)

(c) 2 H202(l) — 2H20(1) + O2(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 Kc 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, NaNOs, NHsNO3,
MgSO., KCN, CeHsCOONa, Rbl, Na,CO3z, CaCl, HCOOK.

30. Predict the pH(>7, <7, or =7) of the aqueous solutions containing the following salts:
(a) KBr, (b) A1(NO3)3, (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) HNO3 versus NHa.

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

(@) NaClO (aq) titrated with HCI (aq);

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

(c) NaNO:- (aq) titrated with HCIO (aq);

(d) NH4ClI (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. Identify each of the following substances as a strong electrolyte, a weak electrolyte, or
a nonelectrolyte: (a) H20, (b) KC1, (c) HNOg, (d) CH3COOH, (e) C12H220131, (f) Ba(NO3)2, (g)
NaOH.

56. Classify each of the following species as a weak or strong base: (a) LiOH, (b) H20, (c)
NaOH, (d) NH4OH, (e) Ba(OH)>, (f) Fe(OH)3, (g) Cu(OH)>.

57. Classify each of the following species as a weak or strong acid: (a) HNOs, (b) HF, (c)
H2SOs, (d) H2CO3, (e) HCI, (f) HNOz, (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
HC104, (c) 0.40 M CH3COOH.

65. Identify the strong and weak acids among the following: (a) HNOs, (b) HOC1, (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 pKa of two monoprotic acids HA and HB are 5.9 and 8.1, respectively. Which of
the two is the stronger acid?

68. The pKy 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/NHsNOs, (c) NazHPO4/NaH2PO4 (d) KNO2/HNO2, () KHSO4/H2S0s4, (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?

(@) H202 in acid

(b) H202 in base

(c) MnO4_-inacid

(d) MnO4 in base

(e) CrO4 inacid.

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

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

(b) 2Fe®*(aq) + 2C1 (aq) — 2Fe?*(aq) + Clz(g) E°=-0.59 V
(c) 2Fe®*(aq) + 21 (aq) — 2Fe?*(aq) + lo(aq) E°=0.24V
(d) 2H202(aq) — 2H,0(l) + Ox(aq) E°=1.09 V

(e) Cu(s) + 2H"(aq) — Cu®*(aq) + Hz(g) E°=-0.34V

TecToBble 3aJaHUS JJIsI MPOBEACHUSA TEKYILICI0 KOHTPOJIsA (KO.J'I.]'IOKBI/IyM)

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;

¢) 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 (mol/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;

c)0,3;

d) 0,45;

e) 0,75.

9. There are 5 different aqueous 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) MgSQOq;

b) CaCly;

¢) CeH120s;

d) AICls;

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;

¢) 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 1y TeKyuero KOHTpoJisi (KOJIOKBUYM)

Problem 1. Calculate the standard enthalpy for the following reaction, using standard enthalpy
of formation:
A1,03(s) + 3S03(g) — Al2(SO04)3(s)

Substance State ArHCgg, kd/mole
Al,03 S -1.675
SOs g 395.2
Al2(S04)3 S 3.434

Problem 2. Calculate the standard enthalpy for the following reaction using standard enthalpy of
combustion:
CsH1206(s) — 2C2HsOH(I) + 2C0O2(Q)

Substance State AcomH%gg, ki/mole
CsH1206 S -2.810
C2HsOH | -1.370

CO2 g 0

Problem 3. Write the rates for the following reactions in terms of the disappearance of reactants
and appearance of products: 302 — 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) «>
2NO2(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) < PCls(g) + Clx(g) is found
to be 1.05 at 250°C. If the equilibrium partial pressure of PC1s and PCl3 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: N2Os(g) <> 2NO2(g) is 4.63x107 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 H2SO..

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) = 1,8x1071°,

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) = 1,8x1071%; 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(CH3COOH) = 1,75 10~
°. How will the pH of this buffer solution change at adding of 30 mL 0,2 M of NaOH solution?

Bomnpocs! 1J151 npoBeieHUs IPOMEKYTOYHOMN aTTecTAlMU (IK3aAMEH)

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 Aqueous 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, l.

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 guantitative 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. MeroanuecKkue MaTepUaJibl, ONpeaeJsonie NpoueIypbl OeHUBAHUS 3HAHWM,
YMEeHHUiIl 1 HABBIKOB, U ONbITA JAeATEJIbHOCTH, XapaKTEePU3YIOIUX 3Tanbl (JOPMHUPOBAHUA
KOMIIeTeHIIMH

TpeGoBaHus K NPOBeICHUIO ONIPOCA

Onpoc - cpeacTBO KOHTPOJIS,, OPraHU30BaHHOE KakK CIelualibHas 0ece/1a Mpeno1aBaTes ¢
00y4aromuMcsl Ha TEMbI, CBA3aHHbIE C U3y4aeMOll AMCLUIIIIMHON, U PAaCCUMTAHHOE Ha BBIACHE-
HUe 00beMa 3HaHMI 00y4YaroIIerocs o ONpeeICHHOMY pa3zieny, TeMe, MpolIeMe U T.1.

Kpurepun oneHky 3HAaHMI NPH NPOBeIEHUH ONPOCA:

OneHka «OTJIMYHO» - CTY/CHT MOJHO U3JaraeT U3y4eHHbIH Marepual, JaéT MpaBUIbHOE
oTpeieieHne TIOHATH; OOHApYXMBAaeT MOHUMaHNEe MaTepuana, MOKET 00OCHOBATH CBOM CYK-
JEHUS, IPUMEHUTh 3HAHUSI HA TIPAKTHUKE, PUBECTH HEOOXOIUMbIE TPUMEPHI HE TOJIBKO IO y4ed-
HUKY, HO U CAMOCTOSATEIBHO COCTaBJICHHBIC; M3JIaraeT MaTeprall Mpo(heCCHOHAIBHBIM S3BIKOM C
MCIOJIb30BaHUEM COOTBETCTBYIOIIEH CHCTEMBI MIOHATUI U TEPMHUHOB.

OneHka «XOpoIo» - CTYJIEHT JaE€T OTBET, YJOBJIETBOPSIOIINNA TEM K€ TPEOOBAaHUSAM, UTO
JUTSL OLICHKH «OTJIMYHO», HO JIOMYyCKaeT 1-2 omuOKU, KOTOPHIE caM K€ HCIpaBiseT, u 1-2 Hemo-
4yéTa B MOCIIEAOBATEIIEHOCTH | S3BIKOBOM O()OPMIICHUN M3J1araeMoro.

OuneHka «yI0BJIETBOPUTEIbHO» - CTYJIEHT OOHApPYKMBAET 3HAHWE M MOHUMAHUE OCHOB-
HBIX TIOJIO’KEHUI JaHHOW TEMBbl, HO W3JlaraeT MaTepuaj HEMOJHO M JIOIyCKAaeT HETOYHOCTH B
OTpeieIieHUU TOHATUN WM (POPMYITUPOBKE MPABUI; HE YMEET AOCTAaTOYHO IIyOOKO U JoKa3a-
TEJIBHO 00OCHOBATh CBOM CYKICHHS W IPUBECTH CBOM MPHUMEPHI; M3JIaraeT MaTepuai Hemocsue-
JIOBATENIBbHO U JOMYCKAET OMIMOKH B SI3BIKOBOM O()OPMIIEHUU U3araeMoro.

OneHka «Hey/10BJIeTBOPUTEIbHO» - CTYIEHT OOHApy>KMUBAeT HE3HaHUE OOJIbIICH YacTh
COOTBETCTBYIOLIIETO pa3jiesla M3y4aeMoro Marepuana, JOIMycKaeT OIIMOKH B (HOpMYIHpPOBKE
OTIpe/ieNIeHUH 1 MpaBUJl, UCKaXKaIOIME UX CMBICI, OECIIOPSIOUHO U HEYBEPEHHO U3JIaraeT Mare-
pHa.

TpeOoBanus K NpPOBeCHUIO KOJIOKBHYMA

Koa10kBHYM - cpelicTBO KOHTPOJS YCBOEHUS y4eOHOTOo mMarepuaiia TeMbl, pa3jena Uiu
pa3ienoB JUCHUILIMHBI, OPraHU30BAaHHOE KaK yueOHOE 3aHSTHE B BHUJIE COOECETOBAHUS TMPEMO-
JaBaTels ¢ 00y4JarolIUMUCS.

KpuTtepun oneHKH 3HAHUIH IPU NPOBeeHNH cOOeceI0BAHMS:

OneHka «OTJIMYHO» - TIyOOKOE U MPOYHOE YCBOEHHUE MPOrPaMMHOTO MaTepuana; MoJ-
HbIE, MMOCJIEI0BaTENbHbIE, TPAMOTHBIE W JIOTUUECKH H3JIaraeéMble OTBETHI MPU BUIOU3MEHEHUU
3a/laHus; CBOOOJHO CIPABISIIOIIMECS C MOCTABJICHHBIMH 3a/ladaMu, 3HAaHUs MaTepuania; mpa-
BWJIbHO OOOCHOBAHHBIC MPUHATHIC PEIICHUS; BIAJCHUE PAa3HOCTOPOHHHMH HaBBIKAMHU M TIpHE-
MaMH BBITTOJIHEHUS TPAKTUYECKUX 3a]1a4.

OueHka «Xopouo» — 3HaHUE MTPOTPAMMHOTO MaTepuasia; TpaMOTHOE M3JI0KEeHHE, 0e3 Cy-
HIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC; MPABUIbHOE MPUMEHEHUE TEOPETUUECKUX 3HA-
HUU; BlIaJieHne HeOOXOAMMBIMHA HaBBIKAMU TIPH BBIMOJTHEHUN MTPAKTUYECKUX 3a]1a4.

OueHka «ya0BJEeTBOPUTEIbHO» — YCBOCHHE OCHOBHOI'O Marepuaia; Ipu OTBETE JIOMYC-
KAarOTCSl HETOYHOCTH; TIPH OTBETE HEJAOCTATOYHO MPABIIbHBIC (POPMYIUPOBKH; HAPYIIEHUE TTO-
CJIEI0BATENIbHOCTU B M3JI0’KEHUU MPOrPAaMMHOI0 MaTepuana; 3aTpyAHEHUS B BBIMOJHEHUH MIPaK-
THYECKHX 3aJaHuH.

OueHka «Hey/I0BJIEeTBOPUTEIbHO» — HE 3HAHUE MPOrPAaMMHOTO MaTepuasa; Mpu OTBETE
BO3HHMKAIOT OIIMOKH; 3aTPYAHECHHS TIPH BBIMOTHECHUHU TIPAKTHICCKUX 3aJaHU.

TpeOoBaHMs K POBEJAECHUIO TECTOBOI0 32 JaHUSA



Tecr - cucrema CTaHAAPTU3UPOBAHHBIX 33/IaHUM, MO3BOJISIFOIIAS aBTOMATH3UPOBATh MPO-
HEeAYPY U3MEPCHHS YPOBHS 3HAHUIA U YMEHHI 00yJaroIerocs.

Kpurepun oneHku 3HaHUH CTY/IeHTOB NPH MPOBeIeHUU TECTHUPOBAHUSI:

OneHKa «OTJIHYHO» BBICTABIISICTCS MPH YCIIOBUU ITPABMIIBHOTO OTBETA CTYACHTA HE MEHEE
yeM 90% TeCTOBEIX 3aJaHMii;

OneHKa «XOpOI0» BBICTABIIICTCS MPU YCIOBUH IMPABHIIBHOTO OTBETA CTYACHTA HE MCHEE
yeM 80% TECTOBEIX 3aJaHMii;

OneHka «y/I0BJIETBOPUTEIbHO» BBICTABJISCTCS IPH YCIOBHU NMPABUILHOIO OTBETA CTY-
nernra He menee 70%;

OneHka «HeYJAOBJIETBOPUTENbHO» BBICTABIACTCS IMPH YCIOBHH IPABHIIBHOIO OTBETa
crynenta Menee yeM Ha 70% TeCTOBBIX 3aJJaHUM.

TpeboBaHusi K NPOBeIeHUIO Kelic-3a1aHuil

Keiic-3agaua - npoGieMHoe 3a7jaHKe, B KOTOPOM 00y4aroleMycs peularaloT OCMBICIUTb
peabHyI0 Npo(ecCHOHATbHO-OPUEHTHPOBAHHYIO CUTYAIMI0, HEOOXOAUMYIO AJISl peIIeHUs aH-
HOU Tpo0iembl. CyIIHOCTH JaHHOTO METO/a COCTOUT B TOM, YTO Y4EOHBIH MaTepuai MmoJacTcs
CTYACHTaM BUJI€ pealibHbIX NPO(ECCHOHANBHBIX MPOoOJeM (KeHCOB) XapaKTEepHbIX Ul OIpere-
JIEHHOT'O BU/Ia MPOQECCUOHANIBHOM JesTeIbHOCTH. PaboTas Haa peuieHueM kekca, CTyIeHT IpU-
oOperaer npodeccHoHaIbHbIE 3HAHUS, YMEHMs, HaBBIKM B pe3yJibTaTe aKTUBHOW TBOPYECKOMH
pabotel. OH caMOCTOATENBHO (GOPMYIUPYET LENIN, HAXOIUT U cOOMpaeT pazIuyHyr0 HH(pOpMa-
LU0, aHAJIM3UPYET €€, BBIABUIaeT TMIOTE3bl, UIIET BapUaHThl PeLIeHUs MpodsieMbl, GOpMyiIH-
pYET BBIBOJIbI, 00OCHOBBIBAET ONTHUMAJIbHOE pellieHue cutyauuu. llponecc pemenus, npomMexy-
TOYHBIE U UTOTOBBII pe3yIbTaThl pa0OTHI CTYJEHTA IO PELICHUIO Kelca MMO1IeKaT KOHTPOJIO.

Kpurepun oneHky 3HAHUH NPH NPOBeIeHUHN Kelic-3aIaHMI:

OneHka «OTJIHYHO» - TPABMWIIbHOE peIlleHHe Keica, MoApoOHas apryMeHTalus CBOETO
peleHye, Xopollee 3HaHUE TEOPETUIECKUX aCIIEKTOB PELICHHUs Kelica.

Onenka «xopomo» - IMpaBWIBHOE PEIIEHHUE Kelca, JTOCTaTOYHAsl apryMEHTAlHUs CBOETO
peleHue, onpeeIEHHOE 3HaHUE TEOPETUYECKUX aCIIEKTOB PELICHUs Kelica.

OneHka «ya0BJIETBOPHUTEJIBHO» - YACTUYHO NMPABUIIBHOE PEIICHHE Keica, HEeJoCTaTou-
Hasi apryMEHTalUsl CBOETO pelIeHNUE.

OuneHka «Hey/10BJIeTBOPUTEIbHO» - HENPaBWILHOE peIleHHe Keiica, OTCYTCTBHE HEeoO-
XOJIMMBIX 3HaHUE TEOPETUUYECKUX ACTIEKTOB pellIeHus Kelca.

TpeGoBaHus K NMPOBEIEHUIO IK3aMeHA

IK3aMeH MO JTUCHUTUTHHE (MOIYIIO) IPECIENYIOT 1IeTb OIEHUTh padoTy CTYIEHTA 3a KypC
(cemecTp), MOTy4YEHHbIE TEOPETUUECKUE 3HAHUS, TIPOYHOCTh MX, PA3BUTHE TBOPUECKOTO MBIIILIE-
HUS, IPUOOPETEHUE HABBIKOB CaMOCTOSITENIbHON pabOThl, yMEHHE CHHTE3UPOBAThH MOTYYECHHbIE
3HAHUS U IPUMEHATh UX K PEIICHUIO MPAKTHUECKUX 3a71a4

Kpurepun oueHKH 3HAHWH NIPHU NIPOBEAECHUH IK3aMeHa

OneHka «OTJHYHO» - BHICTABISETCS CTYJIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE, CUCTEMATH-
YeCKHe W TIIyOOKHEe 3HAHUS YyU4eOHOU NMpOorpaMMbl AUCIUTUINHBI U YMEHHUSI YBEPEHHO MPUMEHSTH
UX Ha MpaKTHKE NPU PElIeHHMM KOHKPETHBIX 3a/la4, CBOOOJHOE M MpaBMWIbHOE O0OOCHOBAaHHE
MIPUHSATHIX PELICHUH.

OneHka «XOpoLIo» - BBICTABIISIETCS CTYJEHTY, €CIIM OH TBEPJO 3HAET MaTepuai, rpaMoT-
HO U T10 CYLIECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOJydYeHHbIE 3HAHUS Ha MTPAKTUKE, JOIMyCKa-
€T B OTBETEC WJIHM B PEUICHUHU 33J]a4 HEKOTOpPbIe HETOYHOCTH, KOTOPBIE MOXET YCTPaHUTh C MO-
MOIIBIO TOTIOJHUTEIBHBIX BOIIPOCOB MPENoaaBaTels.

OneHka «y/I10BJIeTBOPUTEIbHO» - BBICTABIIACTCS CTYACHTY, MMOKa3aBIIeMy (parMeHTap-
HBI, pa3pO3HEHHBIH XapaKTep 3HAHWM, HEJOCTATOYHO NpPaBHIbHBIE (OPMYITUPOBKH 0Oa30BBIX
MOHATHUH, HapYIIEHUS JIOTUYECKON TOCIEI0BATEIBHOCTH B U3JI0KEHUH NTPOrPAMMHOT0 MaTepHa-



Ja, HO TIPH TOM OH BJIaJIe€T OCHOBHBIMU pa3/iellaMy yueOHOM MporpaMMsbl, HEOOXOAUMBIMU ISt
JJaJIbHEHIIero o0y4eHus: 1 MOKEeT NPUMEHATh MOJIy4YeHHbIE 3HaHUA 10 00paslly B CTaHIapTHOU
CUTYyalLH.

OneHka «Hey/l0BJ1eTBOPUTEIbHO» - BBICTABISETCS CTYIEHTY, KOTOPbIM HE 3HaeT 00jb-
el 9acTH OCHOBHOTO COJAEp)KaHUS Y4eOHOM MporpamMMbl JWUCHUILIMHBI, JOMYCKAaeT TpyOble
olMOKH B (hOPMYIMPOBKAX OCHOBHBIX HMOHATHI JUCLUIUIMHBI U HE YMEET MCI0JIb30BaTh MOJY-
YCHHBIEC 3HAHUS [IPU PELLIECHUN TUIIOBBIX IPAKTHYECKUX 3a/a4.

8. YueOHO-MeTOAU4YeCKO€e U HH(POPMAIIHOHHOE o0ecTieYeHre JUCHUILUINHBI (MOaYJIsl, 8.
YuyeOHo-MeTOAMYecKOe 1 HHPOPMALMOHHOE O0ecredyeHue TUCIUIIMHBI (MO1YJIs, PAKTH-
ku, 'HA)

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

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

8.2. lonoiHUTeJILHAS JIUTEpPATypa

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.

8.3. UndopManmoHHO-Te1eKOMMYHUKAIIMOHHBIE pecypchl ceTH « AHTepHeT»

1. O6pazoBarenshblil moptan ®I'BOY BO «MI'TY» [Dnexrponssiii pecypc]: Pexum mo-
cryma: https://mkgtu.ru/

2. Odunmaneueiit caift [IpaButensctBa Poccuiickoit @enepanun. [DNeKTpOHHBIN pecypc]:
Pexxum nocryma: http://www.government.ru

3. UndopmannonHo-nipaBoBoii nmoptan «['apant» [DaekTpoHHbINA pecypc|: Pexxum mocty-
na: http://www.garant.ru/

4. Hayunas »snexktponHas Oubmmnoreka WWW.eLIBRARY.RU — Pexum pocryna:
http://elibrary.ru/
5. DNeKTPOHHBIN KaTajior OnoOIMOTEKH — Pexxum nocryma://

http://lib.mkgtu.ru:8004/catalog/fol2;
6. EnmuHoe okHO jgocTyma K oOpa3oBaTelbHBIM pecypcam: Pexum mocrtyna:
http://window.edu.ru/

9. MeTozmqecmae YKazaHud AJad oﬁyqamumxca M0 OCBOCHHUIO JUCHUIIJIMHBI
BOHpOCLI, BbIHOCUMBIC HA NPAKTHYECCKUEC 3AHATHS
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, I

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
OKs >> 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?*, Sr2*, Sr*%) and physicochemistry of a patho-
logical formation of calculus in the organism.

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



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

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

5. Role of hydrogen ions in biological processes.

Topic 9. Buffer systems.

Main questions on the topic:

. Buffer systems, their classifications.

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

. Buffer capacity.

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

. Phosphate buffer system, mechanism of action.

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

Topic 10. Potentiometry.

Main questions on the topic:

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

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

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

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

5. The essence of potentiometric determination of pH.

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

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

Topic 11. Physico-chemistry of surface phenomena.

Main questions on the topic:

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

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

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

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

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

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



. Dispersion systems, their peculiarities and classification.
. Molecular-kinetic properties of colloidal systems. Sedimentation.
. Optical properties of colloidal systems. Opalescence.
. Structure of colloid particles.
. Methods of obtaining and purification of colloidal systems. Peptization.
. 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.
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Topic 13. Coarsely dispersed systems.

Main questions on the topic:

. 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.

. Aerosols, their obtaining and properties. Powders.
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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:

(@) 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:

(a) 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. Hepeqeﬂb l/lH(l)OpMaIlI/IOHHbIX TeXHOHOFHﬁ, HCIOJIB3YEMBIX IMPH OCYHIECTBJICHUHA
06p33OBaTe.]IbHOF0 npounecca nmo IMCIHUIVIMHE, BKJIIOYad MEPEeICHb NMPOrpaMmMHOro oOecme-

YCHUA " l/lH(l)OpMaIII/IOHHI)IX ClIpaBOYHBIX CUCTEM (l'[pl/[ H006X0)II/[MOCTH)

10.1. ITepeyeHb HeOOXOAUMOI0 MIPOrPaAMMHOI0 O0ecTieYeHusl.

HanmeHoBaHUe NPOrpaMMHOI0 PexBH3HMTHI MOATBEPKAAIONIETO TOKYMEHTA

o0ecreyeHusi, NPOU3BOAUTEIb (Ne imneH3un, 1aTa NpuoOPETeHN s, CPOK AeHCTBHUSA)

Microsoft Office Word 2015 OneparioHHast cacTeMa «Windows», JIOTOBOD
0376100002715000045-0018439-01 ot 19.06.2015

Adobe Reader 9 becruiaTHO, 6ecCpOUHBIN
K-Lite Codec Pack, Codec Guide becruiatHO, OecCpOUHBIiA
OCWindows7, Microsoft Corp. Ne 00371-838-5849405-85257, 23.01.2012, Geccpoynblit
7-zip.org GNU LGPL
Oducuerii maker WPSOffice CB00OOTHO pacnpocTpansemoe [10

10.2 [IepeyeHb HEOOXOAUMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM.

1. DnexkTponHO-O0ubIMoTeuHas cucteMa «KoHcynpranT crynentay. Komnekmun: Meaumm-
Ha. 3/1paBOOXpaHEHHE (BITO), I'SOTAP-Menna. [Tpemuym KOMIUIEKT
http://www.studentlibrary.ru/.

2. DnekrponHas oubnuoreunas cucrema «ZNANIUM.COM» http://www.znanium.com.

3. DnekTpoHHO-OnbaHOoTeYHas cuctema [IPR BOOKS http://www.iprbookshop.ru.

4. Koncynprant [limtoc — cripaBouHast mpaBoBasi cuctema http://consultant.ru.

5. Hayunas snextponnas oubnmuorexa (H3b) http://www.elibrary.ru.

6. Kubepnenunka http://cyberleninka.ru.


http://www.studentlibrary.ru/
http://www.znanium.com/
http://www.iprbookshop.ru/
http://consultant.ru/
http://www.elibrary.ru/
http://сyberleninka.ru/

7. HaunonanbHas snekTpoHHast 6ubmarorexa http:/ www.H30.pd.

8 DNeKTPOHHO-OUOIMOTeUHAS

http://W.studentl ibrary.ru/.

CcHUCTEMA

«KOHCYJ'IBTaHT Bpada»

11. Onucanue MaTepuaJbHO-TeXHUYECKOH 0a3bl He0OXOAUMOI 1JIsl OCylIeCTBJICHUS
00pa30BaTeJbLHOI0 MPOLECcca MO ANUCHUILINHE (MOYJII0).

HanmeHnoBaHusa cnenm-
aJIbHBIX MOMEIeHUH 1
noMelleHUu# JI9 caMoCTO-
SITeJIbHOM PadoThI

OCHAIIIEHHOCTH CHENHAJILHBIX
NoMeleHu i U MoMeleHu i
JJIS1 CAMOCTOATEIbHOM padoThl

IlepeyeHb JMLIEH3MOHHOTO
NPOrpaMMHOro odecrneye-
HHsl. PekBU3UTHI MO~
TBEPKIAI0LIEero J0KyMeH-
Ta

CrnennanabHble TOMEIIECHUS

MeToauueckuidi arTTecTa-
HUOHHO-AKKPeIUTAIUOH-
HBII HEHTP MeTUIIHHCKOTO
uacruryra ®I'bOY BO
«MI'TY», xopnyc 6, mo-
MemieHus 2-3 sTaxkeu, yiI.
KomMcomonnckas 222.

Cranuus 1. «ba3oBast cepreyHo
— JIETOYHAs peaHuMaIus»:

a) cucreMa Uil OTpabOTKH
HABBIKOB POJOBCIIOMOXKEHUSI U
OKa3aHHs MPHUEMOB HEOTIOXKHON
MEIUIIMHCKOW IMOMOIIM B aKy-
LIEPCKOM MPAKTHUKE;

0) MaHEKEH B3POCJIOr0 YeJIOBEKa
UIst OOy4eHHs] CepAeYyHO — Jie-
TOYHOW peaHHMallld C KOMIIbIO-
TEPHOM PETUCTpPALMEN PE3YJIib-
TaTOB.

Crannus 2. «9KCTpeHHas Meau-
[IUHCKAs TOMOIIb:

a) MEIUIIMHCKUI 00pa3oBareib-
HBII poboT — cumynstop Y1
YPOBHSI pEATUCTHYHOCTH;

6) Habop MymsDKell TpaBM 110
OOY4YEHHUIO OKa3aHWsI MEIUIIMH-
CKOMl TIOMOIIM TpU Pa3TUYHBIX
TpaBMax;

B) MaHEKeH peOeHKa IMepBOro
rojia >KU3HU JJIsl CEpAEeUHO — Jie-
TOYHOW peaHuMallnu;

r) nepudbpumiarop ShiLLLR
moza. EasiTrainer ¢ mpuHaiex-
HOCTSIMHU.

Cranmusa 3. «HeotnoxkHast Mme-
TUIHCKAS TIOMOIITHY:

a) ¢paHTOM PYKHU Ui BEHEMyHK-
IIUU W BEHECEKIINH;

0) TpeHaxep A OTpaboTKu Oa-
30BBIX XHPYPTUYECKUX HABBIKOB
¢ HabOPOM TKaHEew;

B) CUMYJISITOP Ui TIPOMBIBaHUS
KEIy/IKa;

r) ¢anToM miIs 0OpabOTKM ma-
PEHTEPAIbHBIX UHBEKLIMM.
Cragmus 4. «dusukaibHOE HC-

1. Microsoft Office Word
2015.
0376100002715000045-
0018439-01 ot 19.06.2015.
2. Adobe Reader 9. Bec-
IUIaTHO, OECCPOYHBIN.

3. K-Lite Codec Pack, Co-
dec Guide. becnimatno, Oec-
CPOYHBI.

4. OCWindows7, Microsoft
Corp. Ne 00371-838-
5849405-85257, 23.01.2012,
OECCPOYHBI.

5. 7-zip.org. GNU LGPL.

6. OducHerii maker WPSOf-
fice. CobomHo pacripo-
ctpansemoe I10.



http://www.нэб.рф/
http://www.rosmedlib.ru/cgi-bin/mb4x
http://www.studentlibrary.ru/

Y4yeOHble ayguTopum AJsi
NnpoBeeHust 3aHATHI
JIEKIIMOHHOT0 THMA: KOp-
nyc 4, 1 sTax, nmoMmeunieHue
4-129, yn. Kpectpsuckas, 2.

Ayautopusi I 3aHATHH
CeMHHAPCKOI0 TUMNA,
rPyNNoOBbIX W HHIAMBHU-
AYyAJIbHBIX KOHCYJIbTALIMH,
TeKylero KOHTPOJIsi |
NPOMEKYTOYHOM arTe-
cranuu: Kopnyc 4, 1 srax,
nomenienue 4-129, yn. Kpe-
CTBSIHCKas, 2.

CJIeJOBaHKE MallUEHTa:

a) MaHeKkeH ISl JUarHOCTHUKH
CeplICYHO — COCYITUCTBIX 3a00-
JICBaHUIA;

0) MaHEKEH JIJIs ayCKYJIbTAI[UU U
MaJbIAMHA TPYIHON KICTKU.

Cranuus 5. «/lucnancepusa-
LU
a) MaHEeKeH I OpIoIIHON

NaJbIalNK U ayCKYJIbTAIHH,
0) MaHEKEH i ONpeaeICHUS
BEJTMYHUHBI apTePUAIBHOTO JaB-
JICHMSL.

[IepeHocHOE MyJIBTUMENMITHOE
obopynoBanue. Mebenp i
ayauTOpHil. AyIUTOpHAs JOCKA.

[IepeHocHOE MyJIBTUMENMIHOE
obopynoBanue. Mebenp s
ayTuTOpUil. AyAUTOpHAS JOCKA.

[lepeHocHOE MYyJIBTUMEIUHHOE
obopynoBanue. Mebenp s
ayTUuTOpUil. AyAUTOpHAS JOCKA.

IToMernieHus A caMOCTOATEIbHOM pa6OTBI

VY4eOHble ayauTOpUU JUIS
CaMOCTOSITENTbHON PabOTHI:

1. YuTanpHblil 321 Hay4yHOU
oubmmoreku DOI'BOY BO
«MI'TY»: xopnyc 1, 3
stax, yi. IlepBomaiickas,
191.

2. KowmmnbroTepHblil  Kilacc
YUTAJIBHOTO 3aja Hay4YHOU
o6ubmuoreku DI'bOY BO

«WMI'TY»: xopnyc 1, 3
JTaxX, yiL IIepBoma-
Mckas,191.

3. Meroauueckuii arrecra-
LIMOHHO-aKKPEAUTALMOH-
HBIM IIEHTP MEIUIUHCKOTO

MeOGenb juis ayautopuil. bub-
JTUOTEYHBIA (OHJ CHEIUATHHON
JUTEPaTypHlI.

Komnerorepnsiii  knacc Ha 30
MOCAAOYHBIX MECT, OCHAIIIEHHBIA
KOMITBIOTEpaMu «MSI» ¢ BBIXO-
oM B HTepHer.

@DaHTOMBI, MAHEKEHBI, TPEHAXKE-
pBl, POOOTHI — CUMYISATOPHI, CH-
CTEMBI Il OTPaOOTKH HABBIKOB

1. Microsoft Office Word
2015.
0376100002715000045-
0018439-01 ot 19.06.2015.
2. Adobe Reader 9. Bec-
MJIaTHO, 0€CCPOYHBIN.

3. K-Lite Codec Pack, Co-
dec Guide. Becruiatho, Oec-
CPOYHBIH.

4. OCWindows7, Microsoft
Corp. Ne 00371-838-
5849405-85257, 23.01.2012,
OECCPOYHBIM.

5. 7-zip.org. GNU LGPL.

6. Oducuerit maker WPSOf-
fice. CsoOomnHo pacrpo-
ctpansgemoe [10.




uactutyra PI'BOY  BO | okazaHuss MEOUUMUHCKOM MOMO-
«MI'TY», xopniyc 6, 2 1 3 | 11y U T.1I.
ataxHu, yia. KomcoMmonbckas,
222.




12. lonosiHeHNs1 ¥ H3MEHEeHHUs1 B padoyeil mporpamme
3a / Y4eOHbIii roj

B paGouyto nmporpammy

(HaMMeHOBaHUE AUCITUTUTHHBI)

JUTSL HallpaBJIeHUs (CHeHaaIbHOCTH)

(HOMep HarpaBieHus (CIEUaTIbHOCTH)

BHOCATCA CICAYOIHNE JOIMOJIHCHUA U U3MCHCHUA:

I[OHOJ'IHCHI/ISI N U3MCHCHHUS BHCC

(momxnocth, ©.N1.0., moanuce)

Pabouas nporpamma nepecMoTpeHa u 0JJ00peHa Ha 3aceanuu Kadeapsl

(HanmeHoBaHue Kadeapbl)

« » 20 1.

3aBeayromuit kadeapoit

(TToamuch) (®.1.0.)



