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BnagmsocTok, 2020



Mpu pa3paboTke paboueli NporpaMmbl Y4eGHOM ANCLMNMHBI B OCHOBY MO/OXEHbI:

1) ®FOC BO no HanpaeneHuto noaroToBku (cneumansHoctn) 31.05.01 JleyebHoe pgeno,
YTBEPXKAEHHbI MUHMCTEPCTBOM 06pa3oBaHus U Hayku P® «09» thespansi 2016 r. Ne95

2) YuebHbln nnaH no cneymanbHoctn 31.05.01 JleyebHOe AeNno, YTBEPXKAEHHbIA YUeHbIM
coeeTom ®I'6OY BO TIMY MuH3gpasa Poccun «15» mas 2020 r., MNMpoTokon Ne 4

Pabouyas  nporpamma  y4ebHOW  AWMCUMNAWMHBI  0f06GpeHa Ha  3acefaHuM  WHCTUTYTa
(hyHAaMeHTa/IbHbIX OCHOB WU MH(OPMAaLMOHHbLIX TEXHONOIrMIA B MeanumMHe OT «19» masd 2020 T.
Mpotokon_Ne 10

JNpeKTop NHCTUTYTa (barpsHues B.H.
noanunch ol7le;]

Pabouas nporpamMma y4yebHon gucumnamHbl ogobpeHa YMC no cneumansHocty 31.05.01
JleyebHoe geno ot «9» uroHsa 2020 r. MpoTokon Ne 5.

Mpeacepgatens YMC (CpnbaHb A.H.)
ol7(e]
Pa3paboTumku:
[LOUEHT MHCTUTYTA (hyHAAMEHTa/IbHbIX OCHOB U dIU |a\]/\
NH(POPMALNOHHbIX TEXHONOMMIA B MEANLIMHE - VBaHoBa H.C.
(3aHMMaeMas LO/HKHOCTD) (nognuck) (MHUUMansl, hamunns)



2. BBOJHAA YACTbH

2.1. Henb 1 327244 0OCBOEHUS TUCITUILITHHDI

IJenv ocBoeHust y4ueOHOW IUCHUIUIMHBI XUMHUSL COCTOUT B OBJIAACHUH CHCTEMHBIMU
3HAHUSIMH O XUMHKO-OMOJIOTUYECKOM CYIHOCTH MPOLECCOB, MPOUCXOASIINX B OpraHu3Me peOeHKa U
MOAPOCTKA HA KJIETOYHOM U MOJIEKYJIIPHOM YPOBHSIX C YYaCTUEM OPTraHUYECKUX U HEOPTaHWYECKUX
BEIECTB, a TAKXKE YMEHUH BBINOJHATH PACUETHI TAPAMETPOB STHX TPOIECCOB, UCTONB3Ys (PUIUKO-
XUMUYECKUA U MATEMAaTUUECKUI anmapar.

HpI/I 3TOM 3a0d4aAMHU JAUCIHTUITIINHBI ABJIAKOTCA:

- oOy4yeHHe CTyOEHTOB YMEHHIO BBbIABJISATh 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHKO-
OMONIOTNYECKUX TIPOLIECCOB C TOYKHM 3PEHUs] MX KOHKYPEHLMH, BO3HHMKAWOIIEH B pe3yibTaTe
COBMELIEHUs] PABHOBECUN PA3HOIO TUIIA,

- o0y4yeHHe CTYIEHTOB YMEHHIO BBIABJATh CBOWCTBA BEIIECTB OPTaHUYECKOW U
HEOPTaHUYECKOW TPUPOIBI, OMPENeNSIIOIe OCOOEHHOCTH WX TOBENEHHS W B3aUMOCBSI3b B
XUMHYECKUX PEAKLHUAX U MPOLECCax KU3HEAEATEIbHOCTH,

- o0ydeHue CTyIEHTOB BBIOOPY ONTUMAJbHBIX (DU3UKO-XUMHUYECKUX METOIOB aHAIH3a B
MEIULIMHE,
- (opmupoBaHue y CTYAEHTOB NPAKTHYECKUX YMEHHH TIMOCTAHOBKH U BBIOJHEHUS

SKCTIIEPUMEHTANILHOU pabOThI ¢ MOCIENYIOIIeH MaTeMaTHIeCKOH 00pabOTKON MOJTYYeHHBIX TAHHBIX,

- O3HAKOMJICHHE CTYIEHTOB C MpaBHiiaMi Oe30macHoi paboThl B XMMUYECKOH labopaTtopun
U OCYINECTBJICHHEM KOHTPOJIS 3a COONMIOZCHHEM M 00eCIeueHHEeM 3KOJOTHYECKOH 0e30MacHOCTH
npu paboTe ¢ peakTHBaMU,

- (hOpMHPOBAHUE Y CTYICHTOB HABBIKOB M3YUCHHUS HAYIHOW XHMHYCCKOM JTUTEPATYPBL.

2.2. Mecto yueoHoii nucuunannbl B crpykrype OIIOII ynusepcurera

2.2.1. Yuebnas auctumuimHa b1.b.11 Xumus otHocutcss k 6a3oBoii wacTu pabodero yueOHOro
maaHa no creuuanbHocTH 31.05.01 JleuedoHoe neno.

2.2.2. OcHOBHBIE 3HAHUS, HEOOXOAUMBIE 111 U3YUSHHSI AUCLUTUTUHBL, (POPMHUPYIOTCA:
- Ha OCHOBE NPEEMCTBEHHOCTH 3HAHMH M yMEHUH, MOJYYEHHBIX NPH HM3YUYEHUH Kypca XUMHH,
¢$u3nku, MaTeMaTuku U Ouooruu 001eo0dpa3oBaTENbHBIX YUEOHBIX 3aBEICHUH.

2.3. TpeGoBaHus K pe3yJabTATAM OCBOEHHS Y4eOHOI AUCHHILTHHBI



23.1. Uzyuenue yueOHOH HUCHMIUIMHBI HAmpaBieHO Ha (GOopMHUpOBaHME y CTyAEeHTOB oOmekynbTypHblx (OK) u obmenpodeccnonaabHbIX
komnereHwmii (OITK):

Ne Homep/ B pesyabTare nzyuenust yueOHOH AUCUUIIMHBI 00y4aroniuecsi A0JKHbI:
/| HHAEKC Coaep:xanue
o | Kommnere KOMIIETEHIHH 3natp Ymernb Baapers OueHouHbIe cpeacTBa
HIHH
1 2 3 4 5 6 7
1. | OK-1 I'oToBHOCTB K - METOZBI U CITOCOOBI - AHAJIU3UPOBATH MOJIYUYEHHYIO | - aHAJIOTUSIMU Bonpocsl, TecTbl
abcTpakTHOMY nojiyueHust napopmanuu o6 | “HGOPMALHIO U abcTpakTHOTO
MBILLIEHHIO, OCHOBHBIX BEJINYHMHAX, CHHTE3HPOBATh MBILLIEHUS], AeTast
aHaIu3y, CHHTE3y | UCIIOJIb3yEeMBIX IPU MaTeMaTHYECKUE BBIPAXKEHHUS | BBIBOJBI O HOPME UJIH
U3yYEHUH JUCLUTUTHHBI IUTS IONYYeHUSI MEIUIITHCKOH | MTATOJIOTHH B JKUBOM
Xumus uHpopManuu Opra’usMe
2. | OIIK-7 | I'oTOBHOCTB K - crocoObI BBIPAKEHUS - TIOJIb30BaThCA (PU3HUECKHM, | - 0A30BBIMHU Bompocsl,
HCTIOJIB30BAHUIO KOHLICHTPALUH BELIECTB B XUMHUYECKUM U TEXHOJIOTUSMHU OTYET 1O
OCHOBHBIX (PU3UKO- | PacTBOpPax, CIIOCOOBI OuonornuecknuM npeodpa3oBaHus aGopaTopHOI paboTe,
XUMHYECKUX, NIPUTOTOBIICHHSI PACTBOPOB 00opynoBaHueEM,; uapopmanmu: BKJTFOUAFO LIl
MaTeMaTHYeCKUX U | 33aHHOW KOHIIEHTPALIUHY, - IPOM3BOAKTH PACUETHI 11O TEKCTOBBIE, IpeNBAPUTE/bHBIE
HHBIX - (PU3HKO-XUMHUUECKHE pe3yJbTaTaM SKCIIEPUMEHTA, TabTudHbIe pacyeTsl, pacyeTHO-
CCTECTBEHHOHAYYH | veronbl aHAIN3a B MEJULIMHE | POBOAMTH 3JIEMEHTAPHYIO PCIAKTOPEL, TIOUCK B rpaduueckyro

BIX TTOHSATHH U
METO/OB NP
pelIeHun
poeCCHOHATLHBI
X 3a7a4

(TUTPUMETPUIECKHH,
3JIEKTPOXUMHUYECKHIA,
XpoMaTtorpaduueckuii,
BUCKO3HUMETPHUECKUI);

- CBOWCTBA BOABI U BOAHBIX
pPacTBOpOB;

- OCHOBHBIE THIIBI
XUMHYECKUX PAaBHOBECHUU
(mporouTUYECKUE,
reTepOTreHHbIE,

CTaTUCTHUYECKYIO 00paboTKy
SKCNEPUMEHTAJIbHBIX NaHHbIX,

- MPOTHO3UPOBATH
HaTPaBJIEHUE U PE3yJIbTAT
(HUBUKO-XUMUYECKIX
MPOLIECCOB U XUMHYECKUX
MpeBpaLIeHU OUOIIOTUYECKU
BaYKHBIX BEIECTB,;

- BBITIOJIHATD
TEPMOXUMUICCKUE paCLIéTbIJ

cetu MHTepHeT;

- IIOHATHUEM
OrpaHUYCHUA B
IOCTOBEPHOCTH U
cnierupuKy Handosee
Y4acTo
BCTPEUAIOLUXCS
Ta00paTOPHBIX
TECTOB.

00paboTKy pe3ynbTaToB
U BBIBOIBI,

TECTDbIL, CUTYALIUOHHBIC
3a/1a4u, KOHTPOJIbHAS
pabota ¢
cobecenoBaHUEM,
pedepar, mokian,
UHTEPHET —
TpPEeHaKEPHI.




JUraHI000MeHHbIE,
OKHUCJIUTETbHO-
BOCCTAHOBUTEINIbHBIC) B
mporeccax
JKU3HEAESITEIbHOCTH,

- MEXaHU3M JEHCTBUS
OydepHBIX cucTeM
OpraHu3Ma, UX B3aUMOCBS3b
Y POJIb B MOAAECPKAaHUH
KHCJIOTHO-OCHOBHOI'O
COCTOSTHUSI OPTraHU3Ma,

- POJIb KOJUTOUAHBIX
MOBEPXHOCTHO-aKTUBHbIX
BELIECTB B YCBOEHUHU U
MEePEeHOCe MAJIONOJSIPHBIX
BELIIECTB B JKUBOM
OpraHu3Me,

- CTPOEHUE U XUMHUYECKUE
CBOICTBA OCHOBHBIX KJIACCOB
OMOJIOTHYECKH BaJKHBIX
OPraHUYECKUX COEANHECHUN,

- poJib OMOTEHHBIX 3JIEMEHTOB
" ux COGI[I/IHGHI/Iﬁ B JKHBBIX
OopraHnu3mMax B MeI[I/II_IPIHCKOfI
MIPaKTHUKE,

- MpaBUJIa TEXHUKH
6e30macHOCTH U pabOTHI B
(pU3UUECKHUX, XUMHUYECKHX
n1abopaTopuUsX C peaKTUBAMHU
U mpudopamu.

HeOOXOIUMbIE IS
COCTaBJIEHUS] SHEPTOMEHIO, JIJIsI
U3y4YEHHsI OCHOB
PaLMOHAIBHOTO TTUTAHHS,

- Kaccu(puUUpoBaTh
XUMHUYECKUE COCTUHEHNUS,
OCHOBBIBASICh Ha UX
CTPYKTYPHBIX (hOpMyJiax;

- TIOJIb30BAThCS
HoMmeHknatypoit IUPAC nns
COCTaBJICHUs HA3BaHUH IO
dbopMyiaM TUITHIHBIX
MpeacTaBuTENEH
OMOJIOTUYECKHU BaKHBIX
BEIIECTB M JIEKapCTBEHHBIX
IIpenaparos;

- MOJTB30BATHCS YIEOHOM,
HAy4HOMU, HAYYHO-NIOMYJIIPHON
auTepatypoil, ceteto MHTEpHET
st mpopeccroHaNbHOMN
NesTeNbHOCTH.




2.4, XapaKTepucTuKa NnpotheccUoHanbHON AeATeNIbHOCTU BbIMYCKHMKA

2.4.1. O6nacTb NpodecCMOHaNIbHOW [eATeNIbHOCTM, OCBOMBLUMX MpOrpaMMy Mo CreuuansHOCTy
31.05.01 JleyebHoe geno

ObnacTb nNpogeccroHanbHOM AedaTenbHOCTM BbiNyckHMKOB OMOIM BO no cneuunansHOCTY
31.05.01 JleyebHoe feno cBA3aHa ¢ NPOMeccnoHa bHbIM CTaHAAPTOM

Csasb OINOM BO ¢ npodeccnoHabHbIM CTaH4aPTOM

HanpaBneHue HavmeHoBaHMe BbIGPaHHOTO

YpoBeHb
noAroToBKu/ npogeccMoHanbHOro cTaHgapTa
KBamMmKauum
crewmanbHoOCTb
31.05.01 JleyebHoe 7 02.009 Bpauy-neyebHuK (Bpay-TepanesT
[eno y4yacTKoBbIl), 21.03.2017 Ne293H

2.4.2.06beKTbl NPO(eccMoHanbHOl AesTeNbHOCTU BbiMyCKHUKOB
- HaCeNeHwe;
- NayMeHTbI.

2.4.3 3apaum npodeccroHaIbHON AeATeNIbHOCTU BbIMYCKHUKOB

- (hOpMUpOBaHWe Y HaceneHWsi, NauMeHTOB M YNEHOB WX CEMEe MOTMBaLMMW, HanpaBfeHHON Ha
COXpaHeHVe 1 yKpenneHne CBOEro 30P0Bbs 1 3[0POBbS OKPYXKaOLLMX;

- ANarHoCTukKa 3a601eBaHMIA 1 NATONOrMYECKNX COCTOSHMIA nauneHTosB.

2.4.4.Bnabl NpoeccroHaIbHON AeATeNIbHOCTH, Ha OCHOBE (hOPMUPYEMbIX MPW peasn3aLmm
AncumnanHel (MOAYNsA) KOMMETEHLUWIA:

L MeanUnHCKasn;

2. Hay4HO-UccnefoBaTeNbCcKas

3. OCHOBHAA HACTb

3.1. O6bem yuebHOM ANCUNNANHDBI U BUAbI Y4ebHOM paboThbl

5 CemecTp

Bug yuebHoOM paboThbl q:sgg Ne 1

yacos
1 2 3
AyanTOpHbIE 3aHATUA (BCEr0), B TOM YKCNeE: 72 72
Nexuyun (1) 20 20
MpakTnyeckune 3aHaTua (M3) 52 52
CemuHapsbl (C) - -
NabopatopHble paboTsl (JIP) -
CamocTtoaTenbHas pabota ctygeHTta (CPC), B Tom 36 36

yuncne:



MoAroToBKa K NpoMe>KyTo4yHoMy KoHTponto (MIMK)
MoAroToBKa K KOHTPO/bHbIM paboTam (MKP)
MoaroToBka K Tekywemy KoHTpono (MTK)
NHTepHeT-TpeHa>kepbl(UT)
MogroToskapedepaTa (MP)
MogroToska K 3aHaTuam (IM3)

Bng npomexxyTouHoOl aTTecTaymm

NTOrO: Obwas Hac.
TPYA0EMKOCTb 3ET

AN NN B

3auet
108

AN N N B

3a4éT
108



3.2.1 Paznensl yueOHON TUCIUILTMHBI M KOMIIETEHIIUH, KOTOPBIE JOJDKHBI OBITH OCBOEHBI ITPU UX W3YYEHUH

Ne HaumeHoBaHue pa3aesna
No/mn N Tembl pa3aesios
KOMIEeTeHIHH Y4eOHO#l M CIHUIJIHHBI

1 2 3 4
1. Moayas 1:  OcHoBHBbIE
OK-1 THIbI XHMHYECKHX peakuui
OlIK -7 U NpoLeccoB B

(pynxknuoHupoBannu

/KHUBbBIX CHCTEM.

1. Ilporonutuueckue
pPaBHOBECHsS U MPOLIECCHL

I'eTeporenHsle paBHOBECUS U
IIPOLIECCHI B PACTBOPAX
3JIEKTPOJIUTOB.

2. BydepHsbie pacTBOPBHI.

3. Peakuun
KOMITIEKCOOOpa30BaHUSI.

4. OKUCIUTENILHO-

IIpoToHHas Teopusl KUCIOT W OCHOBaHUU. DnekTpoHHass Teopus Jlptonca. KoHcTaHTbI
KHCJIOTHOCTH M OCHOBHOCTH, CBsI3b MEXJy KOHCTAHTOH KHMCJIOTHOCTM M OCHOBHOCTH B
CONPSDKEHHONW  MPOTONMTHYECKOM  mape,  oOmas ~ KOHCTaHTa  COBMELIEHHOTO
poTONUTHYECKOro pasHoBecus. MonHoe npoussenenue Boael, pH pactsopos. I'mpponus
COJIEH; CTeNneHb M KOHCTaHTa ruapommsa. KucimotnocTs xemymodHoro coka. Pons pH B
OMONIOrNYEeCKHX JKUAKOCTSIX OPraHNu3Ma.

Koncranra pacreopumoctn. O01mast KOHCTaHTa COBMELIEHHOTO T'€TePOreHHOIO PABHOBECHS.
VYcnoBusi obpa3oBaHUsl U pacTBOpeHMs ocanka. SIBnenune msomopdusma. IIpumeHenue
peakLuy OcaXXIeHUs B KIIMHUIECKOM aHajN3e, B aHau3e (papmrpenaparos.

ITonsitue OydepHprx pactBopoB. Knaccudukamnms KHCIOTHO-OCHOBHBIX Oy(pEpHBIX CHCTEM,
Mexanm3M OydepHoro nericteus. 3oHa OydepHoro neificTeust u OydepHas éMKOCTh. Pacuér
pH Oydepurix pactopoB. Bydepusie cucrembr kpoBu. IIoHATHE O KHUCIOTHO-OCHOBHOM
COCTOSIHUH OpTaHU3Ma.

Koopnunauuonnass teopuss Bepnepa. Ilpupoga XuUMHUECKON CBA3H B KOMILUIEKCHBIX
coennHeHusX. Kimaccuukaums KOMIUIEKCHBIX coennHeHuil. HoMeHKIaTypa KOMITJIEKCHBIX
coennaeHnil. llommnmenratHele nuraHabl.  Xematupoanue. CTpoeHHe TreMorioOuHa,
xjopodmiaa.  YCTOWYMBOCTh KOMIUIEKCHBIX COENUHEHMH B pacTBopax. KoHcraHTa
HECTONMKOCTH KoMIulekca. Tokcuueckoe NeHCTBUE COIeH TAKENBIX METaNIOB. AHTUIOTHI.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PaBHOBECCHS. MexaHn3M BO3HHKHOBEHUSI PEAOKC-

8




BOCCTaAHOBUTCJILHBIC
PaBHOBECHUA U MPOLECCHIL

noteHuuana. YpasHeHue Hepacra-Ilerepca. CpaBHuTenpHass cujila OKUCIUTENEH U
BoccTraHoBuTenell. [IporHosupoBaHue HaMpaBiIeHUs PENOKC-PABHOBECHI IO BEIHMYMHAM
penokc-norennuanos u 3HaueHno JJC. KoHncranra penokc-pasHoBecus u €€ cBsizb ¢ J/C.
IHorenuuomerpus.

OK-1
OIIK -7

Moayas 2: JjeMeHTbI
XHMHYECKOH
TEePMOIHHAMHKH,
JeMeHThI XHMHYECKOH
KHHETHKH.

5. OCHOBHBIE IOHSTUS
tepmoauHamuku. Ilepsoe n
BTOPOE Havaia
TEPMOANHAMUKH.

IIpenmer u MeTOABI XUMHUYECKOH TEpMOAMHAMUKHU. B3anMMOCBA3b MeXay MpoLeccaMmu
oOMeHa BEIeCTBOM U SHEprue B opranm3mMe. XuMudeckass OMO3HepreTHKa.

OcHOBHBIE TOHATHUA TEPMOAMHAMMKHU. VIHTEHCHUBHbIE M OKCTEHCUBHBIE MapaMeTphblL
@OyHkuus coctossiHus. BHyTpeHHss sHeprus. Pabora u Teruora — nee Gopmbl mepenadu
SHepruu. TUIbl TEPMOTWHAMHYECKHX CUCTEM (M30JIMPOBAHHBIE, OTKPBITBIE, 3aKPBITHIE).
Tunel TepMOOMHAMUYECKHX TMpoLeccoB (m3orepMmuueckne, nzobapHbie). CtaHmapTHOE
COCTOSIHHE.

IlepBoe Hawano TepMoAMHAMUKH. JHTanblus. CTaHAAPTHbIE SHTANBINU OOpa3OBaHUS U
cropanust BeulectBa. (CTanpapTHas HHTanbnus peakuuil. 3akoH I'ecca. Ilpumenenue
NePBOTo Havyaja K OHOCUCTEMaM.

Bropoe nawano TtepmomumHammku. OOpatuMble W HeoOpaTHMbIe MPOLECCHI. JHTPOIIHSL
Oneprusi I'mb0ca. IIporHo3upoBaHHE HANPABICHUS CAMOIPOHM3BOJIBHO MPOTEKAOIINX
MPOLIECCOB B U30JIUPOBAHHON U 3aKPBITON CUCTEMAX; POJIb SHTAIBIUNHOIO U S3HTPOMUITHOTO
dakropoB. TepmomuHamudeckue ycioBus paBHOBecus. CraHmapTHble dHepruu [ ubbca
oOpa3oBaHusi U OMONOTHMUYECKOro OKHCcHeHHs Bemectsa. CrtanmapTHas sHeprus 1 ubbca
peakiun. [IpuMepsl SK33PrOHMYECKUX M SHAIPTOHMYECKHX IMPOLECCOB, MPOTEKAIOIINX B
opranusme. [IpHHINT SHEPTETHYECKOTO CONPSIKEHMS.

Xumuueckoe paBHoBecue. OOpaTumble W HeoOpaTUMbIe peakuud. TepMOAMHAMUYECKHe
YCJIOBHSI PAaBHOBECHSI B M30JIMPOBAHHBIX U 3aKPBITBIX cucTeMax. KOoHCTaHTa XMMHYECKOTO
paBHOBecHsI. Y paBHEHHE U30TEPMBbI U H300apbl XUMUYECKOH PEaKIIIH.




6. OCHOBHBIE TTOHSITHS
XHUMHAYECKON KUHETUKH.
Knaccupuxanms peakunii B
KHUHETHKE.

[IpenMeT 1 OCHOBHBIC MOHATHS XUMHUYECKON KUHETUKH. XUMHYECKasi KHHETHKA KaK OCHOBA
IUTSI I3YYEHUS] CKOPOCTEH U MEXaHM3MOB OMOXMMUYECKUX TporieccoB. CKOPOCTh CpemHsis,
UCTUHHAs ckopocTh. Knaccudukaiusi peaknuii B KHHETUKE. TOMOT€HHBIE, T€TePOTEeHHBIE,
MPOCTBIE U CIOKHBIE peaKUUd. MOJIEKYJISPHOCTD 3JIEMEHTAPHOTO aKTa PEAKLIMU.

Kunetnueckue ypasHenus. Ilopspok peaxkuuu. Ilepuoa momynpespaineHus. 3aBUCUMOCTb
CKOPOCTH pEaKLUUH OT KOHUEHTpauuu. Kunerndeckue ypaBHEHUs pPEakLHNA HYJEBOrO,
MEPBOro, BTOPOTO NOPSAKOB. DKCIEPUMEHTaJbHble METObl ONpEeAeNeHUs CKOPOCTH U
KOHCTaHTBI CKOPOCTH PEAKLIUM.

3aBHCHUMOCTb CKOPOCTH pEakLUH OT TeMIeparypel. TemmeparypHblii ko3dduument
CKOPOCTH PEaKLUU 1 ero 0COOEHHOCTH Al OMOXUMHUYECKUX mpoueccoB. [lonsaTre o Teopun
AKTUBHBIX COYAAPEHHMN. DHEPrusl aKTUBAaLMHU. Y paBHEHHE ApPpPEHHYCa, POJIb CTEPUIECKOTO
daxropa. IlonsaTre 0 TEOpUH NMEPEXOTHOTO COCTOSTHUS.

Karanm3. TOMOreHHBII M  TE€TEPOreHHBIH  KaTaiu3. OHEPreTH4eckuid  mpoduiib
KaTaIuTUIecKo peakiy. (OCOOEHHOCTH KAaTaJIMTUYECKOH AaKTUBHOCTH (PEPMEHTOB.
YpasHenue Muxasnuca-MeHTEH U €ro aHaius.

OK-1
OIIK -7

Moayan 3. IloBepxHOCTHBIE
siBJIeHHs1. Ancopoumust.
Konsouannbie pacTsopbi.
BricOKOMOJIEKY IS PHBIE
COeHHEHHSI.

7. ®U3UKO-XUMUSI
MOBEPXHOCTHBIX SIBJICHUH B
(YHKIIUOHUPOBAHUH JKUBBIX
CHCTEM.

AncopOLMOHHBIE PAaBHOBECHsST M TPOLIECCHl HA TNOABMKHBIX TIpaHUNIax paszzena ¢as.
IToBepxHocTHass >Heprusi 1 mOOca M MOBEPXHOCTHOE HATsDKEHHE. AncopOuus. YpaBHEHHE
I'n66ca. IToBepXHOCTHO-aKTUBHBIE M IOBEPXHOCTHO-MHAKTHUBHBIE BemiecTsa. M3MmeHeHue
MOBEPXHOCTHOH AaKTUBHOCTU B TOMOJIOTHYECKHX psimax (mpaBuiio TpaydOe-/{rokiio).
Uzorepma ancopbumm. OpueHTauuss MOJIEKYJ B IOBEPXHOCTHOM CJIO€ U CTPYKTypa
onomemOpaH.

AncopOLMOHHBIE PaBHOBECHsST Ha HEMOABIKHBIX TpaHHmax pasnena (a3, Pusmueckas
ancopbums u xemocopOuus. ApcopOuusi W3 pPacTBOPOB. VYpasHenune JleHrmropa.
3aBHCUMOCTh BEJTMUMHBI aIcopOLMU OT pa3nu4HbIX (akTopoB. IIpaBuio BeIpaBHUBAaHUS
nonsipHocTed. M30upartenpHast ancopOiusi. 3HadeHHe aaCOPOIMOHHBIX MPOLIECCOB B
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8. DUBHKO-XUMHUS
JUCHEPCHBIX CUCTEM B
(YHKIIUOHUPOBAHUH JKUBBIX
CHCTEM.

9. Buojoruuecku akTUBHbBIE
BBICOKOMOIJICKYJIAPHBIC
BeleCcTBa (CTPOSHHE,
CBONCTBA, y4aCTHE B
(YHKIIMOHMPOBAHUH JKUBBIX
CUCTEM).

KU3HENEATENbHOCTH.  DPU3NKO-XUMHYECKHE  OCHOBbI  aACOPOLIMOHHONW  Tepamum,
reMocopOINH, MPUMEHEHNE B MEIUIITHE HOHUTOB. XpomaTtorpadus.

Knaccmbnxaum{ AUCIICPCHBIX CUCTEM MO CTCINCHU JUCHEPCHOCTHU W arperaTHOMYy
COCTOSIHUIO; TIO CHJIE MEXMOJIEKYJSIPHOTO B3aUMOIEHCTBHSI MEXIYy AMCIEPCHOH (a3oil u
nucnepcuoHHon cpenoi. Ilpupoma kosmmounHoro cocrosHus. llonmyueHwe u CcBOICTBA
IUCTIepCHBIX cucTeM. [lmanus, snekrpoaunanus, yiapTpaduisrpanns. PU3HKO-XUMUYECKHE
NPUHIUNB! (YHKIMOHUPOBAHUSI MCKYCCTBEHHOW MOYKH. DJIEKTPOKMHETHYECKHE CBOWCTBA!
37eKTpoope3 M BIEKTPOOCMOC, NOTEHIMAN TEYEHUs U TOTEHLHAN CEeIUMEHTALUU.
CtpoeHue NBOHHOIO 3JEKTPUUECKOrO CJOsA. DJIEKTPOKMHETHMUECKMM IMOTEHIMal U €ero
3aBHCHMOCTD OT Pa3JINYHBIX (PaKTOPOB.

YcroiunBocTh AMcNepcHbIX cucteM. CeaMMEHTAlMOHHAsi U arperatuBHas yCTOMYHMBOCTD
auosoneil. DaxkTopbl, BAMAKOIHE HA YCTONUMBOCTL Juosonen. Koarymanus. Ilopor
koaryysauuu u ero onpenenenue. lIpasuno Illynbue-I'apam; siBneHHMe NPUBBIKAHMSL
Bzaumuas koarymsanus. IloHaTue o coBpeMeHHBIX Teopusix koaryisinuu. Konmoupgnas
samuTa U nentusauus. Komnmounneie ITAB; Ononmormuecku BaskHble kostoupsHsie [TAB
(MBUTA, NETEPreHThl, JKEeMUHbIE KUCIOTH). MunemnoobpasoBanne B pacTBopax IIAB.
OmnpeneneHne KPUTUIECKOH KOHLIEHTPALIMH MULIEIUIO00pa3oBaHus. JIMTOCOMBI.

ITonumepsl. ITonsTHE 0 MOIMMepax MEAULIMHCKOro Ha3HaueHus. CBOICTBa pacTBOPOB
BMC. Ocobennoctu pactsopenust BMC kak cinenctsue ux CTpyktypsl. @opma
MakpoMoJiekyJs. MexanusMm Habyxanus u pactBoperns BMC. 3aBUCUMOCTb BETUYHHBI
HaOyxaHMsI OT pa3N4HbIX (PAaKTOPOB. AHOMANbHAs BI3KOCTh pacTBopoB BMC. YpaBueHune
IItaynuurepa. BsaskocTs KpOBH U APYTUX OMONOTHYECKUX KUAKOCTeH. OcMoTHYeCKOe
naByieHHe pacTBOpoB OnononumMepoB. [lonmmanexktponutel. M3031ekTpryeckas To4ka u
MeToabl €€ onpenenenusi. MemOpanHoe paBHoBecue JlonHana. OHKOTHYECKOE JaBIeHUE
MJ1a3Mbl U CBIBOPOTKU KPOBHU.

Y cTOHYMBOCTH PacTBOPOB OHOMOIUMepOB. BricannBanne OMOMonMMepoB 13 pacTBopa.
Koauepsamus u e¢ posib B OMONOrHYecKrX cucTeMax. 3acTyiHeBanne pactsopos BMC.
CaoiicTBa CTyHEN: CUHEPE3UC W THKCOTPOITHSI.
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3.2.2. Paznenbl yueOHON TUCHUIUIMHBI, BUIBI YIEOHOU NESATENBHOCTH U (YOPMBI KOHTPOJIS

Ne Buabl yueOHoi#1 1eATEIbHOCTH, BKJIIOYAS
Ne/ | cem HaumeHnoBaHnmue pasaena CAMOCTOSITEJILHYIO PA00Ty CTYA€HTOB
N DopMBbI TEKYLIEr0 KOHTPOJISI YCMEBAEMOCTH
nm | ecTp y4eOHOH M CUHILTHHBI (B yacax)
a JI JIP 3 CPC BCero
1 2 3 4 5 6 7 8 9

1. 1 Moayas 1 7 20 15 42 cobecenoBaHue, pelIeHe CUTYAlMOHHBIX 3a/1a4,
OCHOBHBIE THITBl X HMUYECKUX TECTUPOBAHUE, OTYET 1O TabOpaTopHOU padoTe, 3amuTa
peakuuii 1 MpoLEecCoB B pedepara, moKIaa, UHTEPHET-TPEHAKEP, KOHTPOJIbHAS
(YHKLIMOHMPOBAHUH JKUBBIX padora o moxaymo Nel ¢ cobecenoBannem
CHCTEM.

2. 1 Moayab Ne2 5 12 7 24 cobecenoBaHue, pelIeHHE CUTYalIMOHHBIX 3a/1a4,
DneMEeHThl XUMUYECKOH TECTHPOBaHUE, OTUET 10 JabopaTopHoil padore, 3amuTa
TePMOIUHAMUKH. DJIE€MEHThI pedepara, TOKIa, UHTEPHET-TPEHAKEP, KOHTPOJIbHAS
XUMUYECKONW KHHETHKH. pabota mo moxayiro Ne2 ¢ cobecenoBaHuemM

3. 1 Moayasb 3 8 16 10 34 cobecenoBaHue, pelIeHHE CUTYAalIMOHHBIX 3a/1a4,
IToBepXHOCTHBIE SIBIICHUSI. TECTUPOBAHUE, OTYET 1O TabOpaTopHOU padoTe, 3amuTa
Ancopbumst. Konnonnasle pedepara, TOKIa, UHTEPHET-TPEHAXKEP, KOHTPOJIbHAS
pPacTBOPBL. pabota mo moxayiro Ne3 ¢ cobecenoBaHuem
BricokoMonekynsipHbIe
COCAMHEHUSI.

4. 1 IIpoMexyTOYHBIN KOHTPOJb MO 4 4 8 WHTEPHET-TECT MO IUCLUIIINHE XUMUS
JUCITATLINHE XUMHUS
UTOrO: 20 52 36 108
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3.2.3. Has3Banue TeM JeKUMH U KOJIUYECTBO YaCOB IO CEMECTpaM M3Y4EHUs yueOHOH
JUCLUTIINHBI

No/mn Ha3Banue Tem Jekuui y4eOHOM JHCIUNIHHBI Yacel
1 2 3
1 cemecTp

1 IIpoTonutnueckas TeOpust KUCIOT U OCHOBaHUM. [Iporonurndeckoe paBHOBECHE. 2
' Bydepubie pacTBOpHL

2. CTtpoeHne KOMIUIEKCHBIX COeqUHEeHUH. JInrannooOMeHHOe paBHOBECHE. 2

3. I'eTeporeHnHble paBHOBECHSI U MTPOLIECCHI B PACTBOPAX AJIEKTPOJIUTOB. 1

4 OKUCITUTENTbHO-BOCCTAHOBUTEIbHOE paBHOBecHe U niporecchl. Ocobennoctu OBP | 2
' B OpraHusMe.

5 OcHoBHble NOHATHA TepMoAHaMUKU. [lepBoe 1 Bropoe Hauana TepMOAUHAMUKY. | 2
' XUMHUYECKOE PABHOBECHE.

6 Xumuueckass KHHETUKA. MOJIeKyIsIpHOCTD U MOPSIAOK peakiuu. PakTopsl, 2
' BJIASIFOLINE HA CKOPOCTb.

7 AncopOLOHHBIE PABHOBECHS U MPOLIECCHI HA TIOABM)KHBIX M HETIOABIIKHBIX 2
' rpaHuuax paszgena $as. PakTopsl, BAUSIOMNE Ha a1COPOIMOHHYIO CIIOCOOHOCTB.

3 Knaccupukauus AuCrepcHbIX CUCTEM. DJIEKTPOKHMHETHIECKNE CBOHCTBA 2
' KOJUIOMJIOB, CTPO€HHE MULIET.

9 Y CTOHYMBOCTE KOJUIOMAHBIX PACTBOPOB. SBI€HHs KOATryIALUH, KOJUIOMIHON 2
' 3aL0UTHL, TIEIITU3ALUN.

10. Konnounnsie [TAB. Munennoobpazosanue B pactopax ITAB. Jlunocomsr. 1

11 CaoticTea pacTBopoB BMC: 0cOO0€HHOCTH PaCTBOPEHHUS, PEOJIOTHIECKIE 2

cBOIicTBa, ocMoc. YcToitunsocTs pactBopoB BMC.

Hroro uacos B cemecTpe 20

3.2.4. HasBaHue TeM MNPAKTUYECKUX 3aHATHUM M KOJWYECTBO 4YacOB IO CEMECTpaM H3y4YEHHUs
y4eOHOU JUCIUTIIMHBI

Ne . .
u/n HazBanue TeM NpakTHYeCKHX 3aHATHI y4eOHOH AUCUHMIIINHDBI Yacepl
1 2 3
1 cemecTp

! CriocoObl  BeIpa’KeHHsI KOHLIEHTpPALMM pacTBOpoB. [IpurorosieHue pactBopa 4
3a4aAHHON KOHLIEHTPALNH.

5 VYcranoBnenne koHueHTpauuu pactBopa. Ompemenenune AK, TK, IIK 4
OMOXKUIKOCTH.

3 CoticTsa Oydepnbix pactBopoB. OnpenencHue OydepHoit éMKoCTH. 4
H3yueHne OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PABHOBECUH U MPOLIECCOB. 4

5 KontponbHas padora mo monynto Nel «OCHOBHBIE THUITBI XHMUYECKUX PEAKLUH U 4
pOIecCOB B QYHKIIMOHUPOBAHUU YKHBBIX CHCTEM»
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OeMeHTHl XUMHUYECKOH TCPMOAMHAMUKU. OnpeneneHI/Ie SHTAJIbITUU PAaCTBOPCHUA

6 4
COJIH.
7 CKOpOCTb peakLi U SHEPTHUs] AKTUBALMU KHUCJIOTHOIO FMIPOJIN3a ATHIALIETaTa 4
3 KonrponbHas pabota o Moaymo No2 « 3ieMeHThl X HMHYECKON TePMOIUHAMUKH. 4
DJIEMEHTbl XUMUUECKONH KHHETUKI
9 KadecTBeHnHble onbIThl 110 ancopbimu. ToHkocnoiHas xpoMaTorpadus. 4
10 Omnpenenenne nopora koaryysinuu. Konjnonnsas 3amura 4
11 Onpenenenne UDT jxenatnHa BUCKO3UMETPUUECKUM METOJIOM 4
12 KontponbHas padora nmo moxyiro Ne3 «IloBepXxHOCTHBIE sIBIEHUS. ANCOPOLHS. 4
Konnounssle pactBopbl. BEICOKOMOIEKYIISIPHBIE COETUHEHUS)
13 IIpoMexyTOYHBII KOHTPOJIb O JUCHHUIMINHE «XHMUS) 4
HToro yacos B cemecTpe 52
3.2.5. JlaGopaTopHbIii NPAKTHKYM- HE PeIyCMOTPEeH
3.3. CAMOCTOATEJBbHASA PABOTA CTYAEHTA
3.3.1. Bugst CPC
N Hanmeﬂfsaﬂne pasgena Beero
y4eOHO#l AUCIUNTHHBI Buas1 CPC
n/n 4acoB
(Mmonxynsn)
1 2 3 4
lcemecTp
1. Moayas 1
1. IlpoTonmutuyeckue IlogroroBka K 3aHATHSM, NOATOTOBKA K TeKyllemy | 2
PaBHOBECHs U MPOLIECCHI. KOHTPOJIXO, TOArOTOBKA K HWHTEPHET-TECTHUPOBAHUIO,
I'ereporeHHbIe paBHOBECHSI | MOATOTOBKAa pedepara, NOATOTOBKA K KOHTPOJBHOH
1 IIPOLIECCHI B PaCTBOpax paboTte o MOIyJIo
3JIEKTPOJIUTOB.
2. BydepHbie pacTBOPHI. IlonroroBka K 3aHATUSAM, MOOATNOTOBKA K TeKyliemy | 2
KOHTPOJIXO, TOATOTOBKA K HWHTEPHET-TECTHUPOBAHUIO,
NMOATOTOBKAa  pedepara, [OOKJIana, IOATOTOBKA K
KOHTPOJIbHOH paboTe 1Mo MOIYJIO
3. Peakuun IlongroroBka Kk HWHTEPHET-TECTUPOBAHUIO, TMOATOTOBKA | 2
KOMILTEKCOOOpa30BaHUsI. pedepara, mokiana, MOArOTOBKA K KOHTPOJBHOU padoTe
0 MOJYJIIO
4. OKUCIUTENBHO- ITogroroBka K 3aHATHSM, I[OATOTOBKA K MHTEpHET- | 5
BOCCTAHOBUTEJIbHBIC TECTHPOBAHUIO, TIOATOTOBKA pedepaTa, JOKIana,
PaBHOBECHs U MPOLIECCHI.
5 Kontponbras paboramo | [TonroroBka Kk KOHTpONbHOM padoTre o moaymo Nel 4
moayJiro Ne 1. Hroro: 15
2. Moayas 2
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6. OCHOBHbBIE IOHATHUS IlogroroBka K 3aHATHSM, NOATOTOBKA K TeKyllemy | 2
TepMOAMHAMUKH. [IepBoe U | KOHTPOMIO, TMOArOTOBKA K HWHTEPHET-TECTHUPOBAHUIO,
BTOPOE Havana MOATOTOBKAa pedepara, MOKJIana, MOATOTOBKA K
TEPMOJUHAMUKU. KOHTPOJIbHOH paboTe 1Mo MOIYJIO
7. OCHOBHbBIE IOHATHUS IloaroToBka K 3aHATHSM, IIOATOTOBKA K TEKyllemy | 2
XUMHUYECKONH KMHETHKH. KOHTPOJIXO, TOArOTOBKA K HWHTEPHET-TECTHUPOBAHUIO,
Knaccudukauus peakuuii B | moarotoBka pedepara, NOATOTOBKA K KOHTPOJBHOH
KUHETHKE. paboTe Mo MoayJro
8. KonuTponbHas pabora nmo | [TonroroBka Kk KOHTPOJIbHOH paboTe mo Moaytro Ne2 3
Monyiro Ne 2. Hroro:
Moayas 3.
9. ®U3NKO-XUMHUS IlogroroBka K 3aHATHSAM, NOATOTOBKAa K TeKyuiemy | 3
MOBEPXHOCTHBIX SIBJICHUH B | KOHTPOJIO, TIOATOTOBKA K WHTEPHET-TECTUPOBAHMUIO,
(YHKITHOHUPOBAHUH noaroroBka  pedepara, OOKJIama, MOATOTOBKA K
JKUBBIX CUCTEM. KOHTPOJIbHOH paboTe 1Mo MOIYJIO
10. ®usuko-xumus IlogroroBka K 3aHATHSM, NOATOTOBKA K TeKyllemy | 2
JUCIIEPCHBIX CUCTEM B KOHTPOJIXO, TOArOTOBKA K HWHTEPHET-TECTHUPOBAHUIO,
(YHKITHOHUPOBAHUH noaroroBka  pedepara, OOKJIama, MOATOTOBKA K
JKUBBIX CUCTEM. KOHTPOJIbHOH paboTe 1Mo MOIYJIO
11. buonoruuecku IlogroroBka K 3aHATHSAM, NOATOTOBKA K TeKyullemy | 2
AKTUBHbBIE KOHTPOJIXO, TOArOTOBKA K HWHTEPHET-TECTHUPOBAHUIO,
BBICOKOMOJIEKYJISIPHBIE NMOATOTOBKAa  pedepara, JAOKJIama, TMOATOTOBKA K
BelIeCcTBa (CTPOSHHE, KOHTPOJIBHOH paboTe 1Mo MOAYIIIO
CBOICTBA, y4acCTHE B
(YHKLMOHHPOBAHUU
JKUBBIX CUCTEM).
12. KonTponpHas pabora ITonroroBka K KOHTPOJIbHOH paboTe mo Moayto Ne3 3
o moayJiro Ne 3. Hroro: | 10
13. IIpomekyTOUHBIN IToaroroBka k NPOMEKYyTOUHOMY KOHTPOJIKO MO 4
KOHTPOJIb 10 JUCLUIUIMHE | JUCLUIUINHE « X UMUS»
Xumus

Hroro: | 4
Hroro 1yacoB B cemecTpe 36

3.3.2. TlpumepHast TemMaTHKa pedepaTton

1 cemecTp

1. ®oroxuMuuecKue peakiuu, mpoTekaromue B armochepe. Cmor.
2. OKHCIUTEIBbHO-BOCCTAHOBUTENIBHBIN KaTaln3 B JKU3HCACATCIIBHOCTH.

3. KuHeruka CIOXKHBIX peaKI_IPIfII MOCJICAOBATCIIbHBIX, NMAPAJIJICIbHBIX, COHp;DKéHHbIX.
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11.

12

13.

14.

15.

16.

17.

18.

19.
20.

CpaBHHTENIBHAS XaPAKTEPUCTHKA METOAOB THTPHUMETPUYECKOTO aHAIM3a: HEHTpaIH3aluy,
KOMILJIEKCOHOMETPHH, TePMaHraHATOMETpUH. MICrob30BaHNE METOJIOB B MapaMenLUHE U
HCCIIeIOBAaHUN OOBEKTOB OKPY KAIOIIEH CPEnbl.

KonnmmraTtusHble CBOICTBA HEINEKTPONUTOB M 3jeKkTpoiuToB. OcMoc, €ro pojib B
KU3HEIESITEIIbHOCTH.

Bydepnbie cucreMbl KpOBH.

[ToHsiTHE O KUCIOTHO-OCHOBHOM COCTOSIHMM OPTaHU3Ma.

MonexyIsipHO-KUHETUYECKHE H ONITUYECKHE CBOWCTBA KOJUIOMIHO-AUCIIEPCHBIX CHCTEM.
3actyanesanue pactsopos BMC. CpoilicTBa cTyaHeil: cuHepe3uc U THUkcoTponus. buopons
IIPOLIECCOB.

. DU3NKO-XUMHYECKHE OCHOBBI a/JCOPOLIMOHHON Tepanuu, reMOocopOLuH, NPUMEHEHUS

WOHUTOB B MEULIUHE.
DU3NKO-XUMUYECKHE IPUHLHIBI (PYHKIIMOHUPOBAHHS UCKYCCTBEHHON TTOYKH.

.I'erepodyHKIMOHATBHBIE TIPOM3BOAHBIE OCH30JIBHOTO psiia Kak JICKAPCTBEHHBIE CPENCTBA

(cannumioBasi, aMUHOOEH30HHAs, CYJIb(paHIIOBAsE KUCIOTHI U UX NMPOU3BOMHBIE).

CBsI3p XUMHUECKUX CBOWCTB CO CTPOCHHEM Ha MPUMEPE aMUHOKHUCIIOT. POb aMUHOKHCIIOT B
KU3HEIESITEIIbHOCTH.

Xumusi OuoreHHBIX 35eMeHTOB s-Oyoka (1A u 2A rpymmsl). Meauko-Ouonoruueckoe
3HaYEHUE SJIEMEHTOB.

Xumust OuorenHblx 3nemeHToB d-Onoka (3b, 4b, S5b rpymmer). Menuko-6nonorunyeckoe
3HaYEHUE SJIEMEHTOB.

Xumusi OuoreHHbix snemeHtoB d-Oioka (7b, 8b rpymmel). Menuko-Ouonornueckoe
3HAYCHHE SJIEMEHTOB.

Xumust OMOTeHHBIX 3JeMeHTOB p-Onoka (3A, 4A, SA rpymnmel). Menuko-6nonoruyeckoe
3HaYEHUE SJIEMEHTOB.

Xumusi OUOTEHHBIX BJIeMeHTOB p-Omoka (6A, 7A rpynmel). Meauko-Ouonoruueckoe
3HaYEHUE SJIEMEHTOB.

Menuko-Ononoruueckoe 3HaYeHNe COeTMHEHUI Menn, cepedpa, 3050Ta.
Mennko-0HoNornuecKoe 3HaYeHHE COeTMHEHUI LINHKA.

3.3.3. KOHTpOJbHBIE BOMPOCHI K 3a4ETy
Moayabs 1. OcHOBHbIe THNBI XHMHYeCKHMH peakunuid M mpoueccoB B (PyHKIHOHHPOBAHHUH
JKMBBIX CHCTEM.

1.

(9%

8.
9.

10.
11.

Kucnorel u ocHoBanus. Ilporonutudeckas Teopusi KUCIOT U ocHoBaHuM. Comnpspk€HHas
MIPOTOJUTHYECKAs Mapa.

Tumnb! kucnot u ocHoBaHM bpercrena-Jloypu (MOJeKysIpHbIE, HOHHBIE, aM(pOIHITHI).
Apronporonus. MoHHOe npousBeneHe BOAbI.

Bonoponnsiii mokazatens (pH) pactBopoB. AxktuBHas kuciotHocth (AK). Crocobsr eé
ONPEACIECHUS!.

Turpyemast kucnornocts (TK), morenumaneHast kucnorHocts (IIK), oOmass KMCIOTHOCTD
(OK). CiocoObI ux orpeneneHusl.

Tunbl TPOTONMUTHYECKUX PEeAaKUMH: MOHHM3aLUUs cladbIX KHCIOT M OCHOBaHUN. KOHCTAHTHI
KUCJIOTHOCTU U OCHOBHOCTU. CBsI3p  MEXIy KOHCTAaHTAaMH B  CONPSDKEHHOM
MPOTOJIMTUYECKON Mape.

Tunel mpoTONUTHYECKUX peakiuil: ruaponus coseil. CTeneHb M KOHCTAHTa TUAPOJIM3A.
@DaxTOpBl, YCUIUBAIOLINE THAPOIN3.

DIeKTpOHHas TEOpUs KUCIIOT U ocHOBaHMil JIbtonca.

H3onmupoBaHHOE MPOTONUTHYECKOE paBHOBeCHEe B OydepHbIx cuctemax. Tumbl OydepHbIX
CHUCTEM.

Pacuér pH Oydepnbix cucrem (ypasuenue [ ennepcona-I accenpbaxa).

Mexanu3Mm neicTBus Oy(hepHBIX CUCTEM.
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12.

13.
14.

15.

16.

17.
18.

19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

Bbydepnas émkxoctb. DakTOphl, BAMAIOLINE Ha BEIHUHUHY OydepHON EmkocTu. 30Ha
OydepHOro necTBUS.

Bydephbie cucremsl kposu: ruapokapOoHaTHasi, pochaTHasi, reMOrJIOOMHOBAs, OSIKOBas.
CoBMeréHHOe MPOTONUTHYECKOE paBHOBECHE: KOHKypeHLus 3a MnporoH. llonsatue o
KHUCJIOTHO-OCHOBHOM COCTOSTHUM OpraHu3Ma.

H3onuposaHHOe rereporeHHoe paBHoBecue. Koncranrta pactsopumoctu. Ilpornosuposanue
HaNpaBJIEHUs] peaKLMN OCaXKACHMUSI.

Ycnosus, BAUsIOIINE Ha 0Opa3oBaHHWE M PACTBOPEHHE OCANKOB (OOHO- M Pa3sHOUMEHHBIE
uonsl, pH). IIpaBuio nepeBosa OAHOrO MajJIOPaCTBOPUMOTO BEIIECTBA B IPYTOE.

SBnenue n3oMoppu3Ma 1 €ro poiib B JKU3HEACATEITbHOCTH.

CoBMeréHHble reTeporeHHble paBHOBecHs. KOHCTaHTa COBMELIEHHOIO Te€TePOre€HHOTrO
paBHOBECHSI.

CTtpoenne W mpuUpoaa XUMHUYECKOW CBA3M B KOMIUIEKCHBIX COCOMHEHUSX. | mOpuamsanus
opbutaneii KoMIUIeKCoOOpa3oBarensi W €€ CBA3b C MPOCTPAHCTBEHHBIM CTPOCHHEM
KOMIUIEKCHOTO COETUHEHUSI.

[TonsiTie O CTpOEHHWE BHYTPUOPOHMTAIBHBIX W BHELUIHEOPOUTAIBHBIX, BBICOKOCITHHOBBIX
(crinH-cBOOOAHBIX) U HU3KOCITMHOBBIX (CIHH-CIIAPEHHBIX ) KOMITJIEKCOB.

«Cunay nurasnos. [IoHATHE O AEHTATHOCTH JIMTAHIOB U MX CIIOCOOHOCTH OOpa3OBbIBATH
XeJaThl.

Knaccupukaumss KOMIUIEKCHBIX COCOMHEHUH: XENaThl, MONHUANEPHBIE KOMILIEKCHI,
MaKpPOLUKJINYECKHE KOMILIEKCHI.

YCTOWUNBOCTD KOMIUIEKCHBIX COEAUHEHUMH B pacTBopax. KoOHCTaHTa HECTOHKOCTH
KOMIUIEKCHOTO COETUHEHUSI.

CoBMelEHHBIE JIMTaHT000OMEHHEBIE PABHOBECHS. KoncranTta COBMELIEHHOI'O
JUTaHI00OMEHHOTO PABHOBECHSI.

Tokcuueckoe nelcTBrE TSHKENBIX METAJIIOB. AHTUIOTBL

WHuepTHBIE 1 1aONIIBHBIE KOMIUIEKCHI.

HomeHknatypa KOMIUIEKCHBIX COSIUHEHU.

Penokc-noreHuuan, Kak KOJU4eCTBEHHAs Mepa CUJIbl OKUCIUTES.

Ypasuenne Hepucra-Iletepca; pakTopbl, BIUAOIINE HA BEIUIHHY PEIOKC-TIOTEHIIAANA.
IIporHosupoBaHue HamnpaBieHUs] OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB IO
BEJIMUNHAM PEJOKC-TIOTEHIHAIOB.

Mopayab 2. D1eMeHTbl XHMHYECKOil TEePMOAMHAMUKH. JJIeMeHThbl XUMH4YeCKOH KHHeTHKH.

31.
32.

33.
34.
35.
36.
37.
38.
39.

40.

[Ipenmy1ecTBa 1 OrpaHUYEHUS TEPMOAMHAMUKH.

OCHOBHBIE TIOHSATHSI TEPMOIWHAMHKH. CHUCTEMA, THIIbI TEPMOJWHAMHUYECKHX CHCTEM,
COCTOsIHUE CHCTeMbl. DYHKIUU COCTOSHUS: BHYTPEHHSISI SHEPTHs, SHTAJIBIHS, SHTPOIHS,
sHeprus [ md6ca (M300apHO-N30TEPMHUUECKHUI TOTEHIHA).

ITepBoe Ha4aIO TEPMOIUHAMUKY B MPHIIOKEHUH K XUMUYECKIM peakuusiM. 3akoH ['ecca.
CrannapTHble 3HTANBINN 00pa3oBaHUs U cropanus Bemects. CiencTeus u3 3akoHa I ecca.
3axoH JlaByasbe-Jlannaca.

Bropoe nauano tepMomuHamuku. OHTponus. CranpnaptHas sHTponus. CraTucTudeckast
NPUPOAA SHTPOITHH.

Crocobbr  pacuéra sHTpormuu. [IporHo3upoBaHME  HAmNpaBICHUS  NPOLECCOB B
W30JIMPOBAHHON CHCTEME.

Oueprust [ ub60ca. @usmueckuii cmbich sueprun [ nO6ca. Ypasuenue ['udoca.

Crannapraas saeprust  ub6oca. Criocobsl pacuéra.

YHuBEpCaIbHOCTh CBOOOIHON 3HEPruu. Pojib SHTPONMHUIHOTO M SHTAJIBIHHHOTO (PaKTOPOB.
IIporao3upoBaHie HANPABJICHUS MPOLIECCOB B 3aKPHITOH CUCTEME.

ITonsiTne 00 DHK33PrOHMYECKHX W JHIPPrOHUUECKHX peakuusx obOmeHa. [IpuHumn
SHEPreTUYECKOr0 CONPsDKEHMsT. MaKpOspTH.
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41.

42.
43.

44.

45.

46.
47.

48.

49.

50.

Xumudeckoe paBHoBecue. TepMoanHaMHUYeCKUE YCIOBUsl PaBHOBECHs B U30JIMPOBAHHBIX U
3aKPBITBIX CUCTEMAX.

KoncraHnTa XUMHY€CKOTO paBHOBECHSI.

[IporHo3upoBaHre XHMHUYECKOTO pPABHOBECHs. YPaBHEHHMsS] HW30T€PMBI U H300aphl
XUMHYECKOHN peakuun. Mx ananus.

Cxkopoctb peakiuu U (akTopsl, BIUSIONINE Ha HeE. 3akoH neiicTRyrommx macce. KoHncranra
CKOPOCTH peaKLtu.

MonexkyJIsIpHOCTb U MOPSIIOK peakiuu. MeToar! onpeneaeHus NopsaKka peakliuy, CKOPOCTH
U KOHCTAHTbI CKOPOCTH.

Kunernueckue ypasnenus 0,1,2 nopsakos. [lepuoa nonynpespalueHus.

3aBHCUMOCTb CKOPOCTH peakiuu ot Temneparypsol. [Ipasuno Bant-I'odda. TemneparypHbrit
K03 (PHULIMEHT CKOPOCTH peaKLuu U €ro OCOOEHHOCTHU AJIsl ONOXUMHUYECKUX TPOLIECCOB.
ITonsiTHE O TEOpUM AKTUBHBIX COyJIapeHWil. DHeprus akTUBAalLUU. Y paBHEHHE AppeHuyca,
CHOCOOBI pacyéTa SHEPTrUU AKTHBALIH.

Karamusz. Buaer karammza. OcoOEHHOCTH KaTaJIMTHYECKOW AKTHBHOCTH (PepMEHTOB.
Mexanusm petictsus pepmerToB. MHrnOuposanue hepMEeHTOB.

YpasHeHue Muxasnuca-MeHTEH U €ro aHaIus.

Moayas 3. IloBepxHocTHbIe  siBjeHHs. AjacopOouus. Kouasiougnbie  cucrembl.
BbicokomosieKyJIIpHbIE COeXNHEHHSI.

51.

52.
53.
54.

55.
56.

57.

58.

59.
60.

61.
62.
63.
64.
65.
66.
67.
68.

69.
70.

Ancopbuwmst. IIpuunnaa ancopbumn. CobOonHasi sHeprusi nmoBepxHocTH (GS) U €€ CBsI3h C
MOBEPXHOCTHBIM HATsKEHHEM. [lOBEPXHOCTHO-aKTHUBHBIE M TOBEPXHOCTHO-MHAKTHUBHBIE
Bemiectsa. [Ipasuno [rokino-TpayOe.

OpueHTalus MOJIEKYJT B IOBEPXHOCTHOM CJIOE M CTPYKTypa OroMeMOpaH.

Ypasnenue [ n60ca u ero aHanmms.

AncopburoHHasi ¢crmocoOHOCTh. DaKTOPBI, BIMSAIOIINE HAa agCOPOIMOHHYIO CIIOCOOHOCTB!
npupoaa ancopbeHTa u ancopOTHUBa, MPUPOJA PACTBOPUTEIS, TEMIIEPATYPa, KOHIIEHTPALIUSI
anpcopOTuBa.

Ypasuenue Jlenrmropa, ero aHanus. M3orepmbl ancopOLuu 1 MOBEPXHOCTHOTO HATSKEHHS.
Knaccupukauus  OUCIEPCHBIX  CHUCTEM 1O CTENEHM  JUCIEPCHOCTH, MO  CHIIe
MEKMOJIEKYJISIPHOTO B3aMMOJCHCTBHSI MEXKIYy AHCIEPCHOW (ha3oil W TUCTIEPCHOHHOMN
cpenoi.

[onyuenne 11opOOHBIX 30J€H: AUCTIEPTALIMOHHbBIE U KOHJEHCALIMOHHBIE METO/IBL.

Meronbl OYHCTKH 30Jiel: nuaidu3, JJeKkTpoguanus, yiaeTpadunbrpanus. DPusnko-
XUMHYECKHE MPUHITUTIBI PYHKIIMOHUPOBAHHUS UCKYCCTBEHHON MOYKH.

OnTudeckrie CBOHCTBA KOJIJIOUIOB. pacCEMBaHUe CBeTa (3akoH Pernes).
DNeKTPOKMHETUYECKHE CBOHCTBA: 3JekTpodopes, snexTpoocMoc. CTpoeHHE MHILEIUL
DNEKTPOKUHETUYECKUH TOTEHIHAT U €r0 3aBHCUMOCTD OT Pa3JIMYHBIX (PAKTOPOB.
YCcTOHYMBOCTh IUCHIEPCHBIX cHCTeM. CenMMEHTAlMOHHAS W arperaTuBHasl YCTOWYHBOCTH
3051eil. DakTOpPBI, BAUSAIOIINE HA YCTOMYUBOCTD 30JICH.

Koarymsauus. IIpasuna snextponutHoin koaryasuuu. Ilopor koaryasnuu.

SIBjieHUE TIPUBBLIKAHUS, B3AMMHAsT KOATYJISIIIHS.

Konnounnas 3amura 1 nenTU3anys.

IToHsiTHE O COBPEMEHHBIX TEOPHUSIX KOATYJISLIUH.

Knaccupukaumus ITAB: mo pacTBOPUMOCTH, MO CHOCOOHOCTH K JUCCOIMALUN U
MUIEJIO00PA30BAHUIO.

MunesnooOpa3oBanrie B pactBopax I[IAB: cdepuyeckne MuLeIUIBI, MIIMHAPUYECKUE U
TUTACTHHYATHIE MULIEIJIBL.

Kpurnyeckas koHuenTpauust muneiuioodpasosanus (KKM) u crocoObl €€ ompeneieHusl.
®axropsl, Baustomue Ha KKM.

ComoOnnuzanus u €€ posb.

JIunmocomsl.
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71. CpoiictBa pactBopoB BMC. Mexanusm HabyxaHusi u pactBopeHuss BMC. dakrtopsl,

BIMsAOINUE HA HaOyxanne. CTeneHb HAOyXaHuUs.
72. U30anextpudeckast Touka BMC. Metozr! ee onpeneneHus.

73. Bsaskoctb pactBopoB BMC. Vpasnenue llltaynunrepa.
74. Ocmotuueckoe nasjieHue pactsopoB BMC. Ypasuenne [Nannepa. OHKOTHUECKOE TaBJIEHUE

KPOBH.

75. MembOpaHHOe paBHOBecHe JJoHHaHA U €ro poib.

76. YcroituuBocts pactsopoB BMC. BricanuBanue, koarepsanus U €€ poib B OHOCHCTEMAX.
77. 3actynHeBanue pactsopoB BMC. CpoiicTBa cTyiHEN: CHHEPE3UC U TUKCOTPOIHS.

3.4.

PE3YJIbTATOB OCBOEHUSI YUEFHOU JUCITUILIAHBI

3.4.1. Bugel KOHTPOJIS U aTTECTalNH, (POPMBI OLIECHOUHBIX CPEICTB

OIEHOYHBIE CPEACTBA JJsd KOHTPOJIA YCIHEBAEMOCTH WU

OueHouHbIe cpeacTBa

Koua-
Ne | Ne Koa- BO
ceM Buabi HaumenoBaHue pa3gesia yueOHoi# Bo He3aB
n/ | ect | KOHTPOJsI AUCHHUIIUHBI (MOY.JIs1) dopma Bompo HCHM
n| pa cos B BIX
3aAaH
. Bapua
HTOB
1 2 3 4 5 6 7
1. 1 Moayas 1. OcHOBHBIE THIIBI
XHUMHYECKHX peaKunH u
NpoueccoB B (PYyHKIHUOHHMPOBAHHH
JKHBBIX CHCTEM.
Texymuii 1. IIporonuruyeckue papHoBecusi u | Cobecenopanue
KOHTPOJb: | nporecchl. ['eTreporenHble Pewenue
PaBHOBECHUsI U IIPOLIECCHI B CUTYaLlMOHHBIX 3a4a4 4 5
pacTBOpPax 3JMEKTPOJIUTOB. TectupoBanue 6 16
Otuét no nabopaTopHoOit
pabote
Texkymuii 2. BydepHbie pacTBOpHI. CobecenoBanue 2 15
KOHTPOJIb: Pemenue
CUTYaLlMOHHBIX 3a4a4 10 5
Tectuposanue
Otuét no nabopaTopHoi
pabote
Texymmii 3.OKUCIUTENBHO- CobecenoBanne
KOHTPOJIb | BOCCTAHOBUTEJbHBIE paBHOBecUs U | Pelenue
MPOLIECCHI CUTYaLMOHHBIX 3a/1a4
Tectuposanue 10 5
Otuét no nabopaTopHoi
pabote
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Texkymui 4 KonTponpHas pabora Nel KonTponbHas pabora 4 22
KOHTPOJIb: Nel
CobecenoBanue
MoayJs 2. DjieMeHTbI
Texymmn XHMH4Y€CKOH TePMOAHHAMHKH.
KOHTPOJIb: | DJeMeHTbl XHMHYeCKOH
KHHETHKH.
CobecenoBanue
5. OcHOBHBIE MOHATHUSA Pewenue
TepMoauHamMuKu. IlepBoe u BTOpoe | CUTyalMOHHBIX 3a7a4
Havaja TEPMOAUHAMUKHU. Tectuposanue 10 5
Otuét no nabopaTopHoit
pabote
Texkymuii 6. OcHoBHbIEe NOHATHA xuMuueckoln | Cobecenosanne
KOHTpoJb: | kKuHetuku. Knaccuduxanus peakuuil | Pemenue
B KHHETHKE. CUTYaLMOHHBIX 3a/1a4
Tectuposanue 10 5
Otuét no nabopaTopHoOi
pabote
Texymmii 7. KonrponbHas padora o moaymo | Kontponbhas pabora 6 17
KOHTpOJb: | Ne2 Cobecenopanue
Moayan 3. IloBepxHOCTHBIE
siBJIeHHs1. Ancopoumust.
Konsouannbie cucremsl.
BbicokoMoJieRyisipHBIe
COeHHEeHHSI.
Texkymui 8. @U3NKO-XUMHUS TOBEPXHOCTHBIX CobecenoBanne
KOHTPOJIb: | SIBJIEHUH B (YHKIIMOHHUPOBAHUHU Pemenne
JKUBBIX CUCTEM. CUTYaLMOHHBIX 3a/1a4
Tectuposanue 10 5
Otuét no nabopaTopHoOi
pabote
Texkymui 9. ®U3NKO-XUMUS AUCTIEPCHBIX CobecenoBanne
KOHTPOJIb: | CUCTEM B (PYHKLIHMOHHPOBAHUHU Pewenue

20




JKUBBIX CUCTEM. CUTYaLMOHHBIX 3a/1a4
Tectuposanue 10 5
Otuét no nabopaTopHoit
pabote
Texkymui 10. buosoruyeckn akTUBHBIE CobecenoBanne
KOHTPOJIb: | BBICOKOMOJIEKYJIIpHbIE BELEeCTBa Pewenue
(cTpoeHme, CBOWCTBA, y4acTHE B CUTYaLlMOHHBIX 3a4a4 10 5
(YHKIIMOHMPOBAHUH JKUBBIX Tectuposanue
CHCTEM). Otuét no nmabopaTopHoi
pabote
Texymmuii 11. KonTponbHas padoTa o KoHntponbHas pabota 4 15
KOHTPOJb: | MonyJto Ne3 CobecenoBanne
1 [IpomexyTou Hnrepner -
HBII TECTUPOBAHUE
KOHTPOJIb 1O Tectuposanue ¢ 15
yueOHOM ucnonbp3zoBanueM [TK
MUCUHIIMHE
Xumus:

3.4.2 Ilpumepbl OLICHOYHBIX CPENCTB:

Jns Tekyiero
koHTpos (TK)

1. PaccuuraiitTe BeTMUMHY aACOPOLIMM YKCYCHON KHCIIOTHI U3 BOAHOTO PacTBOpa
npu 291 K, ecnu u3BecTHO, uto miist 20% pacTtBopa yKCycHOH Kuciaotel (p=1,026
r/cM’) TOBEPXHOCTHOE HATSLKeHHe paBHO 72,7-10° JIk/M%, TOBEPXHOCTHOR
HaTsokeHue Boanl 73,05 MI[)K/MZ.

2. Mnst onpenenenus: Tutpyemoii kuciotoctr (TK) GuoskuakocTeit nenonb3oBaiu
pactBop KOH, Tutp xotoporo 2,8-1073 r/mi. Ha tutpoBanme 10 M1 OMOKUAKOCTH
Obu10 3aTpaueHo 2,2 mi mweénoun. Onpenenute

1) momsipHyt0 KOHIeHTpauuio pacteopa KOH:
a) 5:10 2

6)1-10"

B) 5-107"

r) 1102

2) Tatp pacreopa ménoun mo HySO4:

a) 2,45:10

6)5-102

B) 2,45:10°

r)1-102

3) TUTPYEMYIO KUCIOTHOCTh OMOKUIKOCTH (MOJIB/J):
a) 5107
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6)1,1-10°
B) 5-107"
r) 11,0

AH®

3. Berancnure AG® peakiyu rufjpaTaluy SUIHOTO anbOyMuHa npu 25 °C, ecnu
—6,58 kJI:x/Momb, AS°=-95 Jl:x/monb K. OueHuTe posib 3HTAIBIUHHOTO U
SHTPOMUHHOTO (HaKTOPOB.

JJIA

MPOMEKYTOYHOTO
koHTpoJs (I1K)

1. Kakue u3 mepeqrcieHHbIX 3JIEKTPOJIUTOB CIEAYET B3SITh, YTOOBI
SKCIePUMEHTANIbHO MOATBepANTh npaswio [lyneie-I"apau Ha npumepe 3075
Fe(OH);, monyuennoro nentuzarumeid HCI: NaCl, NaOH, HCI, CaSQ,, CaCl,,
NaZSO4, AIQ(SO4)3, A1C13, K4[F6(CN)6], K3[F6(CN)6]7

peakiuu

peaxIum).
6) 1enecoo0pa3HOCTh MPOBENEHUS MPOLIECCA MTPH MOBBIIIEHHON TEMITEPATYpe,

2 -1
KOHCTaHTa ckopoctu 2:10 “ ¢ . Onpenenure:
1) MOJIEKYISIPHOCTD U MOPSIAOK PEAKLIUU

2) HaYaJIbHYIO KOHIIEHTPAIUIO COBI

2. Mns peaxuuu ruaponnza NayCOs3 + H2O <> NaHCO; + NaOH ckopocTs B
HavaJlbHbIA MOMEHT Ipu Temmnepartype 273 K cocrassna 2+ 10 mons/mrec,

3) BBIpaKEHHS 111 KOHCTAHTBI CKOPOCTH M KOHCTAHTBI PABHOBECHS TAHHON

€CJIM U3BECTHO, YTO SHTpOmus mporecca pasHa 95 [xx/mMonb K, a KOHCTaHTBI
ckopocreit pu 273 K n 280 K paBHBI COOTBETCTBEHHO 2:10° ¢t u5,72:10° ¢ .

4) sHaueHue koHcTaHThI paBHOBecHst, eciii AG°(Na,COs3) =—-1047,7 x[x/Modb,
AG°(NaHCOs3) = -1127,7 xI:x/monb, AG°(NaOH) = -377,0 kJ[:x/Moub,

AG°(H0) = -237,5 xJI:x/Monb.
5) cMereHne paBHOBECHS TP pa30aBIEHUH PacTBOPA COABI (AHAIN3 U30TEPMBI

3. Okcanat KajablHsl paCTBOPSIETCS B COJISTHOM KHCJIOTE, HO HE PaCTBOPSIETCS B
ykcycHoii kucyiore. O0bsicHUTe HAOJI0JaeMOe SIBJIEHHE, PACCYMTAB B KAJKIOM
ClTydae KOHCTaHTY COBMeIEHHOTO paBHOBecus. Jlanubie st pacuéra; Ks(CaC204)
=2,3-10"°, Ka (H,S04) = 6,16:10 >, Ka(CH;COOH) = 1,74:10"°.

3.5. YYEBHO-METOAHYECKOE U NWHOOPMAIIMOHHOE OBECIIEYEHUE
YYEBHOU U CTIUILJINHBbI

3.5.1. OcHoBHas nuTepaTypa

n/ | HaumeHoBanmue, ABTop(bI) BuixoaHble AaHHBIE, IEKTPOHHBIH Kos-Bo
Ne | Tun pecypca /penaxrop aapec 3K3.
(mocTymnoB)
B BUII
1 2 3 4 5

1 O06mias xumust:. | B.A. M.:. I'D0TAP-Menua, 2014. - | Heorp.a.
y4eOHUK ITornkoga, URL: http://www.studentlibrary.ru
(3JIEKTPOHHBIHA AB.
pecypc) YKonuauHa.

2 Xumus B Mmenunuae. | A.B. M.: UznarenscTBo FOpaiitr, 2019. | Heorp.a.
(DAeKTpOHHBIH babkos, URL: https://biblio-online.ru
pecypce) O.B.
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HecTeposa;

nog peg. B.
A. TlonkoBa
3 O6was xumua:  B.A. M..r'30TAP-Meguna, 2014. 300
YyYeOHUK Monkosa,
AB.
JKonHuHa.
4 Ob6was xumns.  HO. A M. : KOpaiiT, 2019. Heorp.a,
Brogmanyeckas Epwos, nog URL: https://biblio-online.ru/
XUMUS. Xumusa  peg.
BUOreHHbIX B. A
3/1eEMEHTOB B 2 KH. Monkos.a,
(9NeKTPOHHbIA A C.
pecypc) bepnaHaa.

3.5.2. JononHnTenbHaa nuTepartypa

n/ HavmeHoBaHWe, ABTOp(blI) BbIxogHble  JaHHbIe, Kon-B0 3K3.

Ne Twn pecypca /pepakTop 3N1EKTPOHHbIN afpec (noctynos)
B BUIL|,

1 2 3 4 5

1 Co6opHuk 3afa4 n C.A. M.:HOpaiiT,2013. 200

yrnpaxHeHnn no obuweli y3akos,
Xxumun:  yyeb. nocobuve B.A. lNMonkos,

[ns BYy30B AA.
dunnmnnosa
2 O6wasn n HeopraHuyeckas B.B. PoctoB-H/[]: ®deHukc, Heorp.n
Xumusa:  y4eb. nocobve [eHWCOBa, 2013. - URL:
(9NeKTpOHHbIN pecypc) B.M. http://www.studentlib
TanaHoBa rary.ru
3 O6bwas xumma B 2 T. H. /1. FnnHka M.:KOpaiiT, 2019. Heorp.g
y4ebHUK nog pes. B. URL: https://biblio-
(9neKTpOHHbIN pecypc) A. Tonkosa, online.ru/
A. B.
babkoBa

3.5.3. VIHTepHeT-pecypcbl.

3BbC «KoHcynbTaHT cTyfeHTa» http://studmedlib.ru
3BbC «YHusepcuteTckas bubnmoteka online» http://www.biblioclub.ru/
3BC «HOpant»  http://www.biblio-online.ru
ANeKTPOHHbIE KaTonorn 6uenunotekn ®reQyY BO TIMY MuH3gpasa Poccun TTMY
http ://lib.vgmu.ru/catalog/
MeauumHckas nuTepatypa http://www.medbook.net.ru/

LN =

ol

<2

Cyberleninka https://cyberleninka.ru/

~

«KoHcynbTaHT Matoc»  http://www.consultant.ru/

©

PubMed https://www.ncbi.nlm.nih.gov/pubmed
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http://www.biblioclub.ru/
http://www.biblio-online.ru
http://www.medbook.net.ru/
https://cyberleninka.ru/
http://www.consultant.ru/
https://www.ncbi.nlm.nih.gov/pubmed

9. BioMed Central https://www.biomedcentral.com/

3.6. MartepuranbHO-TeXHMYeCKOe 0becrnedeHne y4ebHOW AUCLUMINHDI

MMpn n3yyveHU QUCLMUNANHBI UCMONb3YIOTCA CreLMann3npoBaHHas naboparopus no XnMMmm,
OCHALLLEHHAs KOMMbIOTEPHON TEXHWKOW C BO3MOXHOCTbK MOAK/IOYEHUA K ceTu "VIHTepHeT" u
obecneyeHnem [L0CTyNa B 3/1EKTPOHHYK MH(OPMALNOHHO-06pa30BaTe/IbHY0 Cpefy OopraHusaumm,
yyebHble KOMHaTbl 418 paboTbl CTYAeHTOB - 3. Habopbl MyNbTUMEAUAHBIX HarSAHLIX NOCOOMIA NO
pasIMyHbIM pasgenaM AucumnanHel. Bugeodunsm no teme «MpaBuna TeEXHUKKU 6e30nacHOCTU Npu
paboTe B XMMMYeCKOW nabopaTopum».

Ha6opbl CMTYyaLMOHHbIX 3afjay, TECTOBbIX 3aflaHWii Mo M3ydyaembiM Temam. O6yuvaroLue
nporpamMmmbl «Measure».

Ob6opyposaHue (en) Homep moayns
1 2
HoyToyk (1 wr) 1
MK (2 wr) 123

YcTaHoBKa Ans TUTpoBaHUs (3 WT) (OKUCAMTENbHO-BOCCTAHOBUTENbHOFO, 1, 2, 3
0CafITENbHOIO, KNCI0THO-OCHOBHOTO)

YcTaHOBKa A/19 onpefeneHuns TemnepaTypbl 3amep3aHus pacTBopoB (1 wT) 1.2
Mewanka marHmtHas MS-01 Ha 4 rHe3ga (1 wT) 1,23
TepmocTar (3 wr) 1,23
MonspumeTp nonyteHesoli CM-1 (1 wr) 4
Becbl anekTpoHHble BL-220H-1 (1 wr) 1-4
CnekTpodoTomeTp S800 diode Array (1 wrT) 13
doT03nekTpokonopumeTp (1 ) 13
Xpomatorpaduyeckas Kamepa (3 LT) 3
pH-meTpbI (3 W) 12
YcTaHoBKa /11 onpegenenns AH pacteopeHus conu (1 wr) 2
ABTOMaTnyeckas 6ropetka (1 wr) 1
Habop xumuueckoli nocygpl 1-4
XVMUNYecKne peakTuBbl 1-4
KoM6uHMpoBaHHbI pH-anekTpog (1 W) 12
CekyHgomepb! (3 ) 2,3
Lintposoin TepmomeTp (1 W) 2
Buckosumetp OctBanbja (3 W) 3

3.7. MepeyeHb UHMOPMALMOHHBIX TEXHOMOTMIA, MUCMONb3YEMbIX A8 OCYLLECTBNEHUSN
obpasoBaTe/IbHOro npouecca Mo AucuunanHe (Mogynto), NPorpaMMHOro ob6ecrieyeHMs W
NHMOPMaLMOHHO-CNPaBOYHbIX CUCTEM.
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Microsoft Windows 7,
ABBYY FineReader,
I'apant

CorelDRAW Graphics Suite
Kaspersky Endpoint Security

3.8. O0pa3oBare/ibHbIE TEXHOJIOTHH - HET.

3.9. Pazgenbl yueOHOI AUCHUIINHBI H MEKIUCHUIIIMHAPHDBIE CBSI3H € MOCIEAYIOMIUMHU
AUCHHILIMHAMH

Pasnennl nannou

AUCUHILIHHBI, HEO0X0AUMBIEe

Ne/nn | HaumeHoBaHMe NOCJIEAYOMUX THCIUILTHH AJIsI U3YICHUS MOCJICAYIOIMX
AHCHMIIHH
Nel Ne2 Ne3
1 2 3 4 5

1. buonorus + +
2 buoxumus + +
3. Hopmanbhas ¢pusuonorus + +
4 [Maroduzuonorusi, KIMHUYECKAs MATOPU3UOTOTHS + +
5 I'uruena + +
6. [IporneneBTrka BHYTPEHHUX OOJE3HEN +
7. Xupypruueckue 0oae3HH +
8 Odragpmonorus +
9 MukpoOHoIOoTHsl, BUPYCOJIOTHS +
10. Knmuunueckas gpapmakonorust +
11. Ilennarpus +
12. Wnpexunonnsie 601301 +

4. METOINYECKNE PEKOMEHJIALIIMHA 11O PEAJIMZAIINU JNCHUIIJINHBI

Peanmzaumst MUCHUIIIMHBI OCYIIECTBIISIETCS B COOTBETCTBUU C y4eOHBIM TUIAHOM B BHIE
ayAUTOPHBIX 3aHATUH (72 4ac.), BKIFOYAIOLIUX JIEKIUOHHBIA KypC M TPAKTUYECKUE 3aHATHUS, U
camocTtosiTennbHONU padotsl (36 uac.). OcHOBHOe y4eOHOE BpeMsi BBIAENSETCS Ha MPAKTHYECKYIO
paboTy no aucHuIuInHe XUMHUSI.

[IpakTHueckue 3aHATHS MPOBOASATCS B BHAE KOHTAKTHOW pabOThI ¢ AEeMOHCTpauuei
MPAKTUYECKUX HABBIKOB W YMEHUH C HCIOJb30BAaHUEM HEUMUTALMOHHBIX TEXHOJOTHUH,
TECTUPOBAHUS, PELIEHNs] CUTYallMOHHBIX 3a7auy.

CamocrosTenpHass paboTa CTy[EHTOB IOAPA3yMeBaeT IMOATOTOBKY K (DOPMHUPOBAHHIO U
Pa3BUTHIO TPO(PECCHOHANBHBIX HABBIKOB OOYYAIOIIErocss M BKIIOYAET pPacyeTHO-rpaduyeckue
paloThl, MOATOTOBKY pedepaToB, AOKIANOB, IMOATOTOBKY K TEKYLIEMy M IMPOMEKYTOUHOMY
KOHTPOJIIO, OTYETHI 110 JJaOOpaTOPHBIM paboTaM, MOATOTOBKY K 3aHSATHSIM.
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PaboTa ¢ MHPOPMALMOHHBIMIN UCTOUYHMKAMK 1 y4YeBHOM NUTepaTypoli pacCMaTpuBaeTCa Kak
camocTosTeNlbHas [AeATeNbHOCTb 00yyalowmnxcd no AucuunivHe XUMUA W BbINOSHAETCA B
npeaenax 4acoB, 0TBOAMMbIX Ha eé usyyeHue (B pasgene CP). Kaxablii o6y4vatowmiics obecrneyeH
[OCTYNOM K 6Mb1M0TeYHbIM (hOHAaM Y HuBepcuTeTa.

Mo Kaxaomy pasgeny ydyebHoW aucumnamHbl (Mofyns) paspaboTaHbl MeToAMYecKue
yKasaHua ans ctygeHToB «Mogynb 1 OCHOBHble TWMbl XUMUYECKMX peakuuii U NpoLeccoB B
(hYHKLUMOHMPOBaHMM XMBbIX cuUCTeM», «Mofynb 2. DNemMeHTbl XMMMWUYECKOW TepMOAMHAMUKM.
JNeMeHTbl XMMUYECKON KMHETUKM», «Moaynb 3. T[10BEpXHOCTHble sBAeHMs.  Agcopbuus.
KonnoungHble cucTeMbl. BbICOKOMONEKYNSAPHbIE COEANHEHUSA» U METOAUYECKME PEKOMEHZaL MK 415
npenogasatenein «Mogynb 1 OCHOBHble TWMbl XUMWUYECKMX peakuuid © MpoLeccoB B
(hYHKLUMOHMPOBAHMM XMBbIX cucTem», «Mogynb 2. DnemMeHTbl XMMMWUYECKOW TepMOAMHAMUKM.
ANeMeHTbl XMMUYECKON KMHEeTUKM», «Mopynb 3. [10BEpXHOCTHble sBAeHMsA. Apgcopbuus.
KonnoungHble cuctembl. BbICOKOMONEKYNAPHbIE COEAUHEHNS.

Mpyn o0cBOEHUN Y4ebHOWN AucuMnanHbI (MOAYNsA) 0bydaroLmecs caMOCTOATENbHO NPOBOAAT
3KCMEPUMEHT, OhOPMAAIOT pe3y ibTaTbl 3KCNepuMeHTa (pacyeTbl, rpaukn) v npeacTaBnsaOT MX B
BUAE OTYeTa.

Ob6yyeHve B  rpynne  (OpMUPYeT  HaBblKM  KOMAHLHOW  [eATeNbHOCTU  W”
KOMMYHWKabenbHOCTb.

OcBoeHMe  guvcumnauMHbl  (Mogyns)  CNoco6CTBYeT  pasBUTUO Yy 0Bydaroumxcs
KOMMYHWKATUBHbIX HaBbIKOB Ha pa3HblX YPOBHAX [ANA pelleHWs 3ajay, COOTBETCTBYHOLMX Tuny
NPOhecCHOHaNbHON [eATeNbHOCTMW, HarpaB/ieHHbIX Ha 00bEKT NPOdecCMOHaNIbHOW AeATe/IbHOCTU
Ha OCHOBe (DOPMMPOBaHWSA COOTBETCTBYIOLMX KOMMeTeHUMin. ObecrneynBaeT BbINONHEHME
TPYAOBbIX AEACTBUIM B pamKax TPYAOBbIX ()YHKUMIA npogeccnoHanbHoro craHgapta (02.009 Bpau-
neyebHUK (Bpay-TepaneBT y4aCTKOBbIN)).

TeKyLMiA KOHTPO/Ib OCBOEHUA AUCUUNAUHBI (MOAYNA) ONpesenseTca npu akTUBHOM U/Mnu
WHTEPaKTMBHOM B3aUMOAENCTBUM 06yYatoLWMXCH 1 Npenojasartenis BO BPEMA KOHTaKTHON paboTsbl,
npy AeMOHCTpauuM MpaKTUYECKUX HaBbIKOB W YMEHWIA, OLeHKe paboTbl € nabopaTopHbIM
060pyaoBaHMEM, peLleHUW TUMOBLIX 3afay, TeCTUPOBaHWM, MPesyCMOTPEHHbIX (OPMUPYEMbIMU
KOMMNETEHUUAMY peann3yeMoit AUCLUNInNHbI (MOLYNS)

MpomexyTouHas aTTecTaums NPoBOAUTCA B (hopMe, NpefyCMOTPEHHON Y4eOHbIM NiaHOM C
1CMo/b30BaHMEM TECTOBOI0 KOHTPO/SA, KOHTPO/IbHbLIX BONPOCOB Npu cobeceoBaHUM.

Bonpocbl no yyebHoW gucumnanHe (MOLYNH0) BK/KOYeHbl B [OCYAapCTBEHHYHO WUTOrOBYHO
aTTecTauuio BbiMyCKHNKOB.

5. OCOBEHHOCTW PEANTNSALUNN ONCUUNTTTNHDBI ANA OBYYARKOLWNXCA C
OIrPAHNYEHHBIMN BOSMOXXHOCTAMW 300POBbA N NHBATNAOB

5.1.1. Hannume cooTBETCTBYIOLWMX YC0BUIA peannsaymm gUCLmnianHbl

Ons obyvarowmxcs M3 4ymcna MHBAIMAOB W NINL, C OrPaHUYEHHbIMU BO3MOXHOCTAMM
300poBbs (OB3) Ha OCHOBaHMM MUCBMEHHOrO 3asB/IEHUSA AUCLMNIMHA peasim3yeTcs C Y4Y4eToM
0C06eHHOCTEN NCUXO(U3NYECKOrO pasBUTUSA, WHAUBUAYaIbHBIX BO3MOXHOCTEW W COCTOAHMS
300poBbA (fanee - MHAMBUAYaNbHbLIX 0CO6eHHOCTel). ObecneynBaeTcs COONOAEHUE CReayHoLLmMX
o6Wwmux  TpeboBaHMA:  WCNONb30BaHME  CNeuuasbHbIX  TEXHWYECKMX  CPeAcTB  0by4veHus
KONMEKTUBHOrO M WHAMBUAYaNbHOrO MNOMb30BaHWA, NpeAocTaBneHWe YCNyr acCUCTeHTa
(MomMowWHMKa), OKa3blBalOLLEro TakoMy 00y4arolemMycs Heob6XOAUMYI TEeXHUYECKYH) MOMOLLb,
obecrieyeHne [OCTyna B 34aHUA U MOMELLEHUS, TAe MPOXOAAT 3aHATUA, Apyrve ycnosus, 6e3
KOTOPbIX HEBO3MOXHO W/IN 3aTPYAHEHO U3YUeHWe AUCLUNNHBI.

5.1.2. ObecneyeHne cobnoaeHns 06wmnx TpeboBaHmii

Mpn peannsaymm AUCUUNINHBI Ha OCHOBaHWMM MUCbMEHHOTO 3asB/eHUs 006y4aroLlerocs
obecneumBaeTca Cco6MtOAEHME CreAylOWNX 06wmux TpeboBaHWIA: NPOBEAEHUE 3aHATUIA  Ans
obyuvaromnxcsa-uHeanmaos n nuy, ¢ OB3 B OAHON ayauMTOpUM COBMECTHO C 00y4aroLUMUCH, He
MMEKOLWMMN  OFpaHNYEHHbIX BO3MOXHOCTEM 3[0POBbSA, €CAW 3TO He Cco34aeT TPyAHOCTeNn
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o0y4aromuMmcsi, MPUCYTCTBUE B ayJAUTOPUU ACCUCTEHTAa (ACCHUCTEHTOB), OKAa3bIBAOIIETO(HX)
o0y4aromuMcsi HEOOXOAMMYI0 TEXHMYECKYK0 IOMOIIb C YyY€TOM UX HHIWBUAYAJIbHBIX
0COOEHHOCTEI; MOJIb30BaHIE HEOOXOIUMBIMU O0YHarOIUMCS TEXHUYECKIMHU CPEICTBAMU C YIETOM
WX UHIWBUAYAIBHBIX OCOOCHHOCTEH.

5.1.3. JloBemeHue 10 cBeAeHHs OOYYAOIIMXCSI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBBSI B JOCTYITHOM JUIst HUX (pOpME BCEX JIOKATbHBIX HOpMaTUBHBIX akToB @PI'BOY BO TTMY
Munsapasa Poccun.

Bce nokanpnble HopMmaTuBHBIe akThl @I BOY BO TIMVY Munsnpasa Poccun no Bonpocam
peanu3ayuy JUCIUILIHHBI (MOIYJIs1) TOBOIATCS 10 cBeneHust oOyuaromuxcs ¢ OB3 B mocrymHoM
111 HUX (popme.

5.1.4. Peamusauus yBEeNMYEHHUs MPOAOIKUTEIBHOCTH NPOXOXKAEHUS MPOMEXKYTOYHOU
aTTeCTallMd MO OTHOIIEHUIO K YCTAHOBJICHHOH MPOJOJUKUTENBHOCTH MJIsi OOyYaromerocst ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbSI.

®opmMa TmpOBENEHUsS TEKyLIEH M MNPOMEKYTOUHOM aTTeCTalud MO OUCLUIUIMHE I
00y4arIuXCcss MHBAIMOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3[TOPOBbsI YCTAHABIUBAETCS C
yUETOM HHIUBUAYAIbHBIX NCUXO(QHU3MUECKUX OCOOeHHOCTeH (YCTHO, NMHUCBPMEHHO Ha OyMmare,
MUCBbMEHHO Ha KOMITBbIOTEPE, B OPME TECTHPOBAaHUA U T.I.). IIpONOIKUTENBHOCTD MPOXOXKISHHS
IPOMEXYTOUHOM  aTrrecTallud IO OTHOUIEHHI0O K  YCTAaHOBJIEHHOW  MPOAOJIKUTENBHOCTH
YBEJIIMYUBACTCS 110 MTUCbMEHHOMY 3asIBJIEHHIO OOYHaIOIIEerocsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
310poBbst. [IponOIKUTENBHOCTD TOATOTOBKH OOYYAIOIIErocss K OTBETY Ha 3a4eTe YBEIHMYHBACTCS
He MeHee yeM Ha 0,5 Jaca.
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