AHHOTAaud

yueonout oucyunaunst 51.0.10 Xumusi»

Hanpaeienus noozomoeku cneyuaiucmoe 31.05.01 Jleueonoe oeno (c Inemenmamu
AH2TTUTLCKO20 A3bIKA)

Heap u3yueHusi kypca: (GOpMUPOBAHHWE CUCTEMHBIX 3HAHWUH M YMEHUU BBITIOTHATH
pacueTbl MapaMmeTpoB (PUIUKO-XUMUYECKUX MPOLECCOB, MPU PACCMOTPEHHH UX (HU3HKO-
XMMHYECKOW CYIIHOCTH U MEXAHW3MOB B3aUMOJECHCTBUS BEILECTB, IPOUCXOASAIIUX B OPraHU3ME
YeJIOBEKa Ha KIETOYHOM W MOJIEKYJSIPHOM YpPOBHSX, a TakKe IpPU BO3JACHCTBUM HA KUBOU
OPraHu3M OKPY’KAIOLIEH CPEe/Ibl.

3agaum Kypca:

- 03HAaKOMJICHHE C IPUHLIUIIAMU OPraHU3alMK U pabOThl B XUMUYECKOM TabopaTtopuu;

- O3HAKOMJIGHHE C MEpPONpUATHSAMH IO OXpaHe TpyJda M TEXHUKE OE30MacHOCTH B
XUMHUYECKOH 1a00opaTopuu, C OCYIIECTBICHHUEM KOHTPOJISA 3a COOJIIOJIEHHEM U oOecreueHueM
IKOJIOTHYECKOH 0e30macHOCTH pu paboTe ¢ peakTUBAMU;

- (opmupoBaHue MpeacTaBICHUN O (PU3UKO-XUMUYECKUX aCMEeKTaX KaK O Ba)KHEHIINX
OMOXMMHUYECKHX TPOLECcCax W PA3IUYHBIX BUAAX TOMEOCTa3a B OpPraHU3ME: TEOPETHYECKHe
OCHOBBI OMO3HEpreTukH, (aKTOpPbI, BIUSIOIIME HA CMEIICHHE PAaBHOBECHS OMOXUMHYECKHX
IIPOLIECCOB;

- U3yYeHHE CBOWCTB PacTBOPOB, PA3JIMYHBIX BUJOB PABHOBECUN XMMUYECKUX PEAKIMNA U
IIPOLIECCOB JKU3HEIEATEIBHOCTH;

-MU3y4eHUE MEXaHU3MOB JIEHCTBUS Oy(EepHBIX CUCTEM OpraHu3Ma, UX B3aUMOCBSI3b U POJIb
B IIOJIIEPYKAHUU KUCIIOTHO-OCHOBHOI'O TOMEOCTA3a;

- W3y4YCHHE 3aKOHOMEPHOCTEH MpPOTeKaHHsS (PHU3MKO-XMMUYECKHX TPOIECCOB B YKHBBIX
cUcTeMax C TOYKM 3pEHHs HMX KOHKYPEHIIMH, BO3HHUKAIOIIEW B pe3ysibTaTe COBMELICHHUS
PaBHOBECHI pa3HbBIX THUIIOB;

- U3y4EHHUE CBOICTB BEIIECTB OPraHMUECKOM U HEOPraHUYECKON MPUPO/IbI;

- U3yYeHHUE POJIM OMOTEHHBIX 3JIEMEHTOB U MIX COSJMHEHHH B KHBBIX CUCTEMAX;

- U3yueHue PU3NKO-XUMUIECKUX OCHOB MMOBEPXHOCTHBIX SIBIICHUHN U (PAKTOPOB, BIUSIONINX
Ha CBOOOJIHYIO TOBEPXHOCTHYIO SHEPTHUIO;

-U3y4eHHue OCOOCHHOCTEH aJcopOIMK Ha pa3IM4YHbIX I'paHHUIax paszenoB (as; o Gpusmnko-
XUMHYECKHE 0COOCHHOCTH TUCTIEPCHBIX CUCTEM M PACTBOPOB OMOTIOIMMEPOB;

- opmupoBaHUE HABBIKOB M3YUCHHS HAYYHON XUMUYECKOU JTUTEPATYPHI;

- (hopMupoBaHHE YMEHUH [Tl pelIeHHsI TPOOJIEMHBIX U CHTYallMOHHBIX 33/1a4;

- hopMUpOBaHKE MPAKTUIECKUX YMEHUI TOCTAHOBKU U BBITIOJIHEHHUS SKCIIEPUMEHTAITEHOM
paboTHI.

OcHoBHBbIE OJIOKH M TEMBbI JUCIUIVIMHBI (IHIaAKTHYECKHE eTUHUIIbI):

Section 1: Chemical thermodynamics and kinetics.

Topic 1. Elements of chemical thermodynamics.

Topic 2. Elements of chemical kinetics.

Section 2: Chemical equilibrium.

Topic 3. Kinetics and thermodynamics of chemical equilibrium.

Section 3: Introduction to volumetric analysis.

Topic 4. The equivalent law. Different concentration units. Fundamentals of volumetric
analysis.

Section 4: Solutions.

Topic 5. Colligative properties of solutions.

Topic 6. Electrolyte solutions.



Topic 7. Heterogeneous equilibria.

Topic 8. Acidity and basicity of aqueous solutions. pH.
Topic 9. Buffer systems

Section 5: Electrochemistry.

Topic 10. Potentiometry.

Section 6: Surface phenomena. Dispersion Systems. Solutions of biopolymers.
Topic 11. Physico-chemistry of surface phenomena.
Topic 12. Physico—chemistry of dispersion systems.
Topic 13. Coarsely dispersed systems.

Topic 14. Physico-chemistry of solutions of biopolymers.
Section 7: Chemistry of the elements.

Topic 15. General properties of s-block elements.

Topic 16: General properties of p-block elements.

Topic 17: General properties of d-block elements.

JucuumimHa «XuMHs» BXOJAUT B IepeYyeHb KYpPCOB 00513aTeIbHON 4YacTH LHMKJA
OIIOII.

Ilnanupyemble pe3yjbTaThl 0CBOEHHUS 00pa30BaTeIbHOI MPOrpaMMbl — BeIyCKHUK,
OCBOMBUIHNI nporpamMmy crneuvajaurera mno JIUCHUIIIMHE «XI/IMPIH», JOJIZKECH Oﬁﬂa}IaTb
ciaeayomei o0menpopeccnoHaIbLHOI KOMIIeTeHIIHEeH

Haunmenosa Koa mn Koa v HanmenoBanue Jeckpunrtopbi
HHe HAUMeHOBaHHe HHIMKATOPA J0CTUKEHHUS
KaTteropuu | odmenpodeccuoH odmenpodgeccnoHaNbHOM
odmenpodec aNbHOM KOMIIeTeHI[ U
CHOHAJIbHBIX KOMIIeTEeHIIUN
KOMIIeTEeHIH
i
Jleuenue OIIK-7: Cnocoben | OIIK-7.1 - Hcnonp3yer | 3HATh:
3a00JIeBaHNUi | Ha3HAYATEL JICUYECHUE COBPEMEHHBIE METOIUKHU C60pa MEOAUIIUHCKHE
M COCTOAHMH | M OCYWIECTBIATE | i 0GhaGoTKH MH(OPMAITHN MOKa3aHus K
KOHTPOJIb ero MIPOBEJICHUIO
b (HEeKTUBHOCTH | HCCIe0OBaHUM,
0€30IacCHOCTH. npaBuiia
WHTEpIpeTaluu  Ux
pe3yIbTaTOoB.
yMeTh:
aHAJIM3HPOBATh
MIOJIyYEHHYIO
nH(pOpMaIIHIO;
BJIA/IE€Th:
MIPOBEICHUEM
IIOJIHOTO
(u3HUKaIBHOTO
o0cIie10BaHus
MAIMEHTA.
OIIK-7.2 — [IpoBoaHT | 3HATB: HTHOJIOTHIO,
CTAaTUCTUYCCKUM aHann3 | HaTOrCHE3 n
MOJNYYEHHBIX  JaHHBIX p | Matomop¢ororuio,
npodeccuoHanbHOM 00JacTH U FITHHIHCCKYIO
KapTUHY,




WHTEPIPETUPYET ero

pe3yNIbTaThl

TuddepeHInaIbHY 0
JTMAarHOCTHKY,
0COOCHHOCTU
TeYEeHNs,
OCJIOKHEHHS u
HCXOJIBI
3a00J1cBaHUs
BHYTPEHHUX
OpTaHOB.

yMeThb:
000CHOBBIBATH
HEOOXOAMMOCTh U
00BeM
7a00paTOpHOTO |
UHCTPYMEHTAILHOTO
o0cienoBaHus
MaIyueHTa;
UHTEPIPETHPOBATH
JIaHHBIE,
MOJTyYeHHbBIC npu
1abopaToOpHOM u
UHCTPYMEHTAILHOM
00caeI0BaHUN
MaIyeHTa.

BJIAJIETh:
COCTaBJCHHE IUIaHA
71a00paTOPHBIX u
UHCTPYMEHTAITBHBIX
o0caeIoBaHuMA
MaIyexTa.

OIIK-7.3 — IlpoBomut aHamu3
OCHOBHBIX  JeMorpaduyecKux
rokazartesei Hu COCTOSIHUS
3JI0pPOBbSI HACEJICHHSI, OICHUBAET
UX TEHJCHIIUA W OMpeIeseT

MIPOTHO3 Pa3BUTHS COOBITHIA.

3HATh:
3aKOHOMEPHOCTH
(yHKIMOHUPOBAHUS
3J10pOBOTO
opranusma 17§
MeXaHU3MbI
obecrieueHus
3/10pOBbS C MO3HUIIUU
TEeOpuun
(YHKIIMOHATIBHBIX
CUCTEM B
BO3PACTHOM
acIeKTe.

yMeThb:
OCYUIECTBIISATh
PaHHIOIO
JTUarHOCTHUKY
3abosieBaHUI
BHYTPECHHUX
OpraHoB; MPOBOJIUTH
nudepeHIHATbHY IO
JIMAarHOCTHKY




3a00J1cBaHUMI
BHYTPCHHHUX
OpPTaHOB OT JPYTHX
3a0071€BaHNM.
BJIAJIETh:
IPOBEICHHEM
nuddepeHnranbHON
IAArHOCTHUKHU c
JIPYTHMH
3a001eBaHUAMH/
COCTOSIHASIMHA, B TOM
YHCIIe
HEOTJIOKHBIMHU.
OIIK-7.4 - OreHuBaeT | 3HATB: OCOOEHHOCTHU
s dexTuBHOCTh U Oe30macHOCTh | TCHCHHUS,
OCJIOKHEHUS u
HCXOIbI
3a0071€BaHUs
BHYTPEHHUX
OpraHOB C YYETOM
0e301macHOCTH
MEJINKAaMEHTO3HOU U
HeMeIUKaMEHTO3HOMU
Tepanuu y
B3POCIIBIX.

yMeThb:
000CHOBBIBATH
HEOOXOAUMOCTh U
00BeM
n1abopaTopHOro U
WHCTPYMEHTAILHOTO
o0ce10BaHus
MarueHTa.
BJIAJIETh:
COCTaBJICHHE IIJIaHA
1a00paTOPHBIX u
WHCTPYMEHTATBHBIX
o0OclenoBaHui
MarueHTa.

MEIUKAMEHTO3HOM 171
HEMEJIMKAMEHTO3HOU Tepanuu y
B3POCIJIbIX.

B pe3ysabTare 0cBOCHUSI AUCHHUILIMHBI 00y4aIOLIHIICS TOJIKEH:

3nams. TEPMOAMHAMMYECKHE M KHHETUYECKHE 3aKOHOMEPHOCTH, ONPEIEIIAIOIINE
MPOTEKaHWE XHUMUYECKUX U OHOXMMHUYECKUX IMPOLECCOB; (PUINKO-XUMUYECKUE AaCTIEKThI
BOKHEUIINX OHMOXMMHMYECKHX TIPOLIECCOB W PA3IMYHBIX BHUJOB TOMEOCTa3a B OpraHHU3Me:
TEOPETUYECKHE OCHOBbI OMOIHEPreTHUKH, (AKTOpHI, BIMSIIOINIME HAa CMEIICHHE pPaBHOBECHUS
OMOXMMHUYECKUX IPOIECCOB; CBOWCTBA BOJBI W BOJHBIX PACTBOPOB CHIIBHBIX M CJa0BIX
AIIEKTPOJIUTOB; CIIOCOOBI BBIPAKEHHUS KOHIIEHTPAIMM BELIECTB B PacTBOpax, CHOCOObBI
IIPUTOTOBJICHUS PACTBOPOB 3aJAHHON KOHIICHTPALIMK; OCHOBHBIE TUIIBI PABHOBECUH U IIPOLIECCOB
KHU3HEACSITEIbHOCTH; MEXaHU3MbI JNEHCTBUS Oy(epHBIX CHCTEM OpraHu3Ma, WX B3aHMMOCBS3b U
poJib B MOJAEP)KaHUM KUCIOTHO-OCHOBHOTO TOMEOCTa3a; OCOOCHHOCTH KHCIOTHO-OCHOBHBIX
CBOICTB aMHUHOKHUCIOT U O€JIKOB; 3aKOHOMEPHOCTH NPOTEKaHUS (PU3MKO-XUMUUYECKUX
IIPOLIECCOB B ’KMBBIX CHCTEMAX C TOYKHU 3PEHUS UX KOHKYPEHLMHU, BOZHUKAIOLIEH B pe3yJbTare
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COBMEIICHUSI PaBHOBECHH PA3HBIX THUIOB; (PU3MKO-XMMHUYECKHE METOJbl aHAJIM3a B MEIUIMHE
(TUTPUMETPUYECKUH, 3IEKTPOXUMHUUYECKHUI); pOJIb KOJUIOMIHBIX TOBEPXHOCTHO-AKTUBHBIX
BEUIECTB B YCBOCHHUU M MEPEHOCE MAJIOMOJSPHBIX BEUIECTB B KUBOM OpraHU3MeE; CTPOCHHE U
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OMOJIOTUYECKU BAXKHBIX OMOJIOTHYECKUX COEIMHEHUH;
pOIb OMOTEHHBIX SJEMEHTOB M WX COCJUHEHHWH B JKHMBBIX CHCTEMaX; (U3NKO-XUMHUYECKHUE
OCHOBBI TOBEPXHOCTHBIX SIBJCHUH U (DAaKTOpBI; BIUSIONIME HAa CBOOOJIHYIO MOBEPXHOCTHYIO
SHEPTUI0; OCOOCHHOCTH a[COpOIMM Ha pa3IWYHBIX TpaHUIax pas3aenoB ¢a3; (Qu3nuko-
XUMHUYECKHE 0COOCHHOCTH JTUCTIIEPCHBIX CUCTEM M PACTBOPOB OMOIOINMEPOB.

Ymems: mnonb3zoBaThCcsi (U3MUECKUM M XUMHUYECKUM 0OOpyAOBaHHEM; paboTaTh C
YBEJIIMYUTEIBHOM  TEXHUKOH (MHUKPOCKONAMM, ONTHYECKMMU UM  HPOCTBIMHU  JIyNaMH);
IPOrHO3UPOBATh PE3YJbTaThl (PUIUKO-XMMUYECKUX IPOLECCOB, MPOTEKAIOUIMX B KUBBIX
cUcTeMax, OMNMpasiCh Ha TEOPETHYECKUE IOJIOKEHHs; HaydHO OOOCHOBBIBATH HaOJIOJaeMble
SBJICHUS; MPOU3BOJIUTH (U3UKO-XMMHUYECKHE H3MEPEHUs, XapaKTepusylollue Te WU HHbIE
CBOWCTBA pPACTBOPOB, cMecel M Jpyrux OOBEKTOB, MOJCIUPYIOUIMX BHYTPEHHUE CpPE.bl
OpraHu3Ma; MPeACTABIATh JAHHBIE SKCIEPUMEHTAIBLHBIX HCCIEIOBAHUNA U BHUJAE IpadUKOB U
TaOJMUL; NPOM3BOJIUTH HAOIIOACHUS 3a NPOTEKAHWEM XHMMYECKHX peakiuil u JenaTh
000CHOBAaHHbIE BBIBOJbI; PELIATh TUIIOBBIE MPAKTUYECKHE 3a/ladydl U OBIAJIETh TEOPETUUYECKUM
MUHMMYMOM Ha Oojiee aOCTpakTHOM YpPOBHE; pelllaTh CUTYallMOHHBIE 3aJaud, OMHUPAsCh Ha
TEOPETUUECKHE MOJIOKEHHSI, MOAeNUpYyouue GU3NKO-XUMHUECKHUE MPOLECCHl, TPOTEKAOIIUE B
KHUBBIX OpraHU3Max; YMEPEHHO OPUEHTHPOBATHCS B MH(OPMAIIMOHHOM IMOTOKE (MCIIOJIB30BaTh
CIIPaBOYHbBIE JaHHbIE U OMOIMOrpaduIo MO TOW WM UHOM MPUYHHE).

Brademwv: HaBBIKAMH CaMOCTOSTENbHOM pabOThl ¢ yueOHOH, HAay4yHOH M CHpPaBOYHOU
JUTEPATYPOM; BECTH TMOUCK M JIeJIaTh 0000IIAIOIINE BHIBO/IbI; HABBIKAMH 0€3011acHON padOThI B
XUMHUYECKON J1TabOpaTOpuu U YMEHHSIMH oOpamarbcs ¢ XMMHUYECKOM MOCYy/0#, peakTHBamH,
paboTaTh C ra30BBIMH FOpEJKaMH U IEKTPUYECKUMU Ipubopamu.

Jucnunnuna «XuUMHUS» H3ydaeTcs IOCPEACTBOM JICKIMM, IPAKTUYECKUX 3aHATHUM,
CaMOCTOSITENIbHOM paOOTHI.

OO0mas Tpy10eMKOCTh IMCHUILIHHBI cocTaBisieT 108 yacoB, 3 3a4€THBIX €IMHUIIBI.

Bua npoMekyTo4HOI aTTecTAlMK: DK3aMEH.

PaspaboTumk:

3as. BbinycKatowmei kadenpoit




