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Mpu pa3paboTke paboyein nporpaMmbl y4e6HOW AUCLUNIUHBI B OCHOBY MONMOXEHbI:

1) ®roC BO no HanpaBneHWto noArotoBku (cneumansHoctn) 31.05.02 Megmatpus,
yTBePXAEeHHbIN MUHUCTEPCTBOM 06pa3oBaHna U Haykn P® «17» aBrycta 2015r. Ne853

2)Y4ebHbln nnaH no cneunanbHocT 31.05.02 Megmatpus, YTBEPXKAEHHbIA YYeHbIM COBETOM
®Ire0yY BO TIMY MwuHsgpasa Poccun «15» maa 2020r., MpoTokon Ned

Pabouyad nporpamMMa YydeGHOM AMCUMNIMHBI 0Ao6GpeHa Ha 3acefjaHUM  WMHCTUTYTa
(hyHLAMEHTa/IbHbIX OCHOB M WH(OPMAUMOHHbLIX TEXHOMOTMA B MeauumHe oT «11» uioHs 2020 .
MpoTokon Nell.

[OVpeKkTop NHCTUTYTa (barpsHues B.H.)
ol7[e;

Pabouas nporpamma y4yeb6HON AncuUMnAnHbI ogobpeHa YMC no cneymanbHocTam 31.05.02
Meanatpus, 33.05.01 dapmaums ot «16» noHs 2020 r. Mpotokon Ne4

Mpeacepatens YMC (LiBeTkoBa M.M.)
dNO0
Pa3paboTumku:
AOLEHT MHCTUTYTa PyHAAMEHTa/IbHbIX OCHOB
N MHPOPMALMOHHBLIX TEXHONOTUIA B MeLULMUHE VBaHoBa H.C.

(3aHUMaemas LO/MHKHOCTD) (nognuce) (MHMUManel, damunns)



2. BBOJHAA YACTDH

2.1. Heab 1 3242494 0OCBOEHHS JUCHHUTLIHHDI

I]env ocBoenus yueOHo# nucturuimHbl b1.6.11 Xumus cOCTONT B OBIAACHUH CHCTEMHBIMH
3HAHUSIMHU O XUMHKO-OUOJIOTHYECKON CYIHOCTH MPOLECCOB, MPOUCXOMSIINX B OpraHm3Me peOéHKa 1
MOAPOCTKA HAa KJIETOYHOM M MOJIEKYJIIPHOM YPOBHSIX C YHaCTHEM OPraHMYECKUX U HEOPraHUYECKHUX
BEIECTB, a TAK)KE YMEHUU BBIMOJHITH PACUEThl MApaMETPOB STHX MPOIECCOB, UCTIONB3Ys (PUIUKO-
XUMHUYECKUN U MaTEMaTUYECKUH amnmnapar.

HpI/I 3TOM 3a0a4AMHU AUCIHTUITIINHBI ABJISAIOTCA:

- ofy4eHHE CTYOEHTOB YMEHHIO BBIABIATH 3aKOHOMEPHOCTH TIPOTEKAHUS XUMHKO-
OMOJNIOTUYECKUX TPOLIECCOB C TOYKH 3PEHUS WX KOHKYPEHLMH, BO3HHUKAIOIIEH B pe3ysbTare
COBMEILEHUs] PABHOBECUI Pa3HOrO TUIIA,

- o0ydeHHMe CTYOEHTOB VYMEHHIO BBISIBJISITH CBONCTBA BEIIECTB OPTraHUYECKON U
HEOPraHWYECKOH MPHUPOBI, OMpeNeNsIIoliine OCOOCHHOCTH WX TMOBEACHHUS W B3aWMOCBSI3b B
XUMHUYECKUX PEAKLUAX U MPOLIECCAX KU3HEACATENbHOCTH,

- oOydeHue CTYyEHTOB BBIOOPY ONTHUMAJBHBIX (DU3HKO-XUMHUYECKUX METOIOB aHA/N3a B
MEIIULINHE,
- (opmupoBaHue y CTYNEHTOB NPAKTHYECKUX YMEHHHA TOCTAHOBKH U BBIMOJIHEHUS

SKCIIEPUMEHTANIbHOHN pabOThI ¢ TIOCIENYIOIIEH MaTeMaTH4eCKoi 00paboTKOMN MOJYYeHHBIX TaHHBIX;

- O3HAKOMJICHHE CTY/ICHTOB C MpaBuiiaMu 0e301acHON paboThl B XMMUUYECKOH J1a00paToOpHH
U OCYILIECTBJICHHEM KOHTPOJS 32 COOMOIEHHEM U 00ecreueHHueM SKOJIOTHYEeCKOH 0e30macHOCTH
npu paboTe ¢ peakTUBaAMY,

- (DOpMHPOBAHNC Y CTYACHTOB HABBIKOB H3YUCHHA HAYYHOH XHMHUYCCKOH JTHTCPATYPHL

2.2. Mecto yueOoHo# qucuuminnbl B cTpykrype OIIOII ynusepcurera

2.2.1. Yuebnas mucuurinHa b1.b.11 Xumus otHOocuTCst k 0a30BOH wacTh y4eOHOrO mjaHa Mo
cnenuanbHOCTH 31.05.02 IleanaTpus.

2.2.2. OcHOBHBIE 3HaHUs1, HEOOXOAMMBIE ISl U3YUSHHsT TUCLUILIHHBL, (GOPMUPYIOTCA:
- Ha OCHOBE INPEEMCTBEHHOCTH 3HAHWHA M YMEHHWH, NMOJYYEHHBIX NMPU HU3YYEHHUH Kypca XUMUH,
¢bu3nky, MaTeMaTHKH U Onooruy o01eo0pa3oBaTeNbHbIX yUeOHBIX 3aBEACHUH.



2.3. TpeGoBaHus K pe3yJibTATAM OCBOEHHSI Y4eOHOH IHCUHILTHHBI

2.3.2. U3yueHue yueOHON AMCLIUIUTMHBI HAIIPABJIEHO Ha (popMupoBaHue y CTyAeHTOB odmmenpodeccnoHanbHbix komnerenuit (OI1K):
Homep B pesyabTaTe u3yueHusi yueOHOH AUCHUNIUHBI 00y4alonuecsi A0JIKHbI:
/
HHIEK
Ne/n c Conepxanue 0
€HOYHbIEe
n KOMIIETCHU MU 3HaTh YmMmeThb Baagernb 1
KoMIIe cpeacTsa
TeHIH
H
1 2 3 4 5 6 7
1. | OIIK-7 | 'oTOBHOCTB K - crtocoObI BBIPAKEHHUS - IIOJIB30BATHCA - 0a30BBIMU BOIIPOCHI,
UCTIOJIb30BAHUIO KOHIICHTPALIMH BELIECTB B $U3NIECKUM, XUMUYECKUM | TEXHOJIOTHIMHU OTYET IO
OCHOBHBIX (PU3HKO- pacTBopax, crnocoObl 1 OMOJIOTHYECKUM npeoOpa3oBaHus NaGOPaTOpPHOii
XUMHYECKHX, MPHTOTOBIIEHUS PACTBOPOB obopynoBaHuewm; uHpOopMannu: paborTe,
MaTeMaTHIECKUX U 3alaHHOW KOHLICHTPALUY; 4 TEKCTOBBIE
A HEHTpALHH, - IPOU3BOIUTE PACUETHI 110 : > pacyeTHo-
UHBIX - - TaOJIUYHBIC
(U3NKO-XMIMHYECKHE METOIbI pe3ynbTaTam rpaduaeckue
CCTECTBCHHOHAYYHBIX | ayai3a B MEAUIIMHE HKCMIEPUMEHTa, MPOBOAUTh | PEAAKTOPBIL, paGoTHL,
TIOHATHH W METOZIOB (TUTPUMETPUIECKHUH, 3IEMEHTAPHYIO TIOUCK B CCTH TecT
IIPH pEIICHUH 3JIEKTPOXUMHUUECKUH, CTaTHCTHUECKyHo 06paboTky | VIHTEpHET; ’
MPODECCHOHANBHBIX | xpomaTorpaduueckui, 5KCIEPUMEHTAIbHBIX - MOHATHEM CUTYalMOHHbIC
3anaqd BUCKO3UMETPUIECKHUIN); JAHHBIX; OTPAaHUYEHUS B safadn, 5
. KOHTPOJIbHAsE paboTa
- CBOMCTBA BOOBI U BOJHBIX - IPOTHO3UPOBATH AOCTOBEPHOCTH U P p
. crietmduk c cobecenoBaHNeEM,
pPacTBOPOB, HAINpaBJICHUE U Pe3yJIbTaT 0 y
nanGonee wacto | PePepat, noxnan
- OCHOBHBIE THUITbl XUMHUYECKUX (HU3UKO-XUMITYECKIX
o BCTPEYAOLITUXCS
paBHOBecHil (mpotonutudeckue, | MPOUCCCOB M XMMHYICCKUX 6p B
i 71a00paTOPHBIX
reTepOreHHbIE, NpeBpacHIn patop
HI/IFaHHOO6MeHHbIe, 6I/IOHOFI/ILI6CKI/I BaXKHBIX TECTOB.

OKHCJIUTCIJIBHO-

BEIIECTB;




BOCCTAHOBUTEJIbHBIC) B
npoLueccax KU3HEAEATEIbHOCTH,

- MEXaHU3M JeicTBus OydepHbIx
CHCTEM OpTaHh3Ma, uX
B3aUMOCBSI3b 1 POJIb B

NOJIeP KAHUHU KHCIIOTHO-
OCHOBHOTO COCTOSIHHS
OpraHu3Ma,;

- POJIb KOJUIOUJHBIX
MOBEPXHOCTHO-aKTUBHBIX
BELIECTB B YCBOEHUU U NEPEHOCE
MAaJIOTIONIIPHBIX BEIIECTB B JKUBOM
OpPraHu3Me;

- CTPOEHUE U XUMUYECKHE
CBOICTBa OCHOBHBIX KJIACCOB
OMONIOTHYECKH BasKHBIX
OPraHu4YeCKUX COCIUHEHUN,

- pOJIb OMOTEHHBIX JIEMEHTOB U
WX COESIMHEHUM B JKHUBBIX
OpraHu3Max B MEAUIIUHCKOMN
MPAKTHUKE;

- TIpaBHJIa TEXHUKH OE30MIaCHOCTH
U paboThI B PU3NIECKUX,
XUMHUYECKHX JTA0OPATOPHUSX C
peakTuBaMu U npudopamu.




- BBIIIOJIHATD
TePMOXUMUYECKHE
pacuéThl, HEOOXOIUMBIE TSI
COCTaBJICHUSI SHEPTOMEHIO,
IUTS U3YYEHHSI OCHOB
PAIMOHAIPHOTO MTUTAHMS,

- KaccupuuupoBaTh
XUMHYECKHE COSTUHEHM,
OCHOBBIBASICh HA X
CTPYKTYPHBIX popmynax;

- TIOJIb30BAThCS
HoMmeHkjatypoit IUPAC
IUTs1 COCTABJICHUS] HA3BAHUIN
1o (GopMyJIaM TUITHYHBIX
MpeacTaBUTENEH
OMOIOTUYECKH BAYKHBIX
BEIIECTB U JICKAPCTBEHHBIX
npernapaTos;

- TIOJIb30BATHCS yueOHOT,
Hay4HOU, HAyYHO-
MOMYJIAPHON JIUTEPATYPOH,
cetbto MHTEpHET AM1st
npodeccroHaIbHON
TESITETbHOCTH.




2.4. XapaKTepucTmnka npogeccMoHaIbHON AesATeNIbHOCTU BbINMYCKHMKA

2.4.1. O6nacTb NpogeccroHanbHOM AesATeNbHOCTM, OCBOMBLUMX MPOrpammy Mo CrneymanbHOCTU
31.05.02 MNepguatpusa

O6nacTb nNpodeccMoHanbHOW AeATeNbHOCTU BbiNyCKHMKOB OMOIM BO no cneunanbHOCTU
31.05.02 Megunatpus ces3aHa ¢ NPodecCcMoHaIbHbIM CTaH4APTOM

Csasb OINOTI BO ¢ npodeccroHanbHbiM CTaH4apTOM

HanpasneHue HavmeHoBaHWe BbIGpaHHOIO
YpoBeHb
noAroToBKu/ npoeccroHanbHOro cTaHzapTa
KBaMmKaumnm
cnewumansHOCTb
31.05.02 MNMepunatpus 7 02.008 Bpau-negnatp y4acTkosblii, 27.03.2017

Ne306H

2.4.2. O6bEKTbI NPOYECCNOHANBHON AeATeNbHOCTU BbIMYCKHUKOB,

- (huanyeckume nuua B Bospacte ot 0 go 18 net (panee - AeTu, NauueHTbl);
- (hr3nyeckme nnuLa poamTenn (3aKOHHbIe NpeAcTaBUTeNn) AeTel;

- HaceneHve.

2.4.3. 3afaum npogeccroHanbHON AesTeNbHOCTH BblMYyCKHUKOB

- (hopMMpOBaHME Y HaceneHUs, NALUMEHTOB W YNIEHOB WX CEMEe MOTWBALMM, HampaBfeHHOW Ha
COXPaHEHNE U YKpenieHne CBOEro 30p0Bbs 1 3[,0POBbS OKPYXKAIOLLIMX;

- aHa/IM3 Hay4HOI NMTepaTypbl N OMLMaNbHBIX CTAaTUCTUYECKMX 0630POB, yyacTue B NPOBeAEHUN
CTAaTUCTUYECKOro aHaim3a 1 Ny6anyHoe NpeAcTaBneHne NoyyYeHHbIX Pe3ynbTaTos.

2.4.4. Buabl npodhecCMOHaIbHON feaTeNIbHOCTH, Ha OCHOBe (hopMUpYyeMbIX MpY peanu3aluu
ANCLUMNANHBI (MOAYNSA) KOMMETEHLWIA:
1 wmepuumHcKas;

2. HayyHo-uccnefoBaTeNbCKas

3. OCHOBHAA YACTb

3.1. O6beM yuebHOW AMCUUNINHBI 1 BUAbI Y4EOHOI paboThbl

5 CemecTp
Bug yyebHow paboThbl q;ggg Ne 2
yacos
1 2 3
AyaNTOpPHbIE 3aHATUSA (BCEr0), B TOM YUC/E: 72 72
Nekunn (1) 20 20
MpakTunyeckune 3aHatua (M3) 52 52

CemuHapsl (C) - -
JlabopaTopHble paboTs! (J1P) - -



CamocToaTenbHas pabota ctygeHTa (CPC), B TOM
yucne:

MoaroToBKa K NpoMe>KyTo4uHoMy KoHTponto (MMK)
MoaroToBKa K KOHTPO/bHbIM paboTam (MNKP)
MoaroToBka K Tekywemy KoHTpono (MTK)
MogroToskapedepaTa (MNP)

MogroToska K 3aHaTuAM (MM3)

Bra npomMeXxyTouHoi aTTecTauum

NTOIrO: O6uiasn Hac.
TPY[40EMKOCTb 3ET

3ayet
108

3a4éT
108



3.2.1 Pa3pmensl yueOHOW AMCLUILTUHBI M KOMIIETEHIINH, KOTOPbIE TOJDKHBI OBITh OCBOSHBI NP UX U3yUEHUH

Ne HaumeHoBaHue pazaena
Ne/nin . Conepxanue pa3ge/ia B IMIAKTHYECKHX ¢IHHULAX (TeMbl pa3aesioB)
KOMIEeTEeHIHHU y4eOHOH THCHHILTHHBI
1 2 3 4
1. OIIK -7

Moayas 1: OcHOBHBIE THIIBI

XUMHMYECKMX peakuuili u
NMPOLeCCOB B
(pyHxkunoHupoBanuu

/KHUBBIX CHCTEM.

1. IIpoTonuruueckue
PaBHOBECHS U IPOLIECCHL

I'eTeporennsie paBHOBECUS U
IIPOLIECCHI B PACTBOPAxX
3JIEKTPOJIMTOB.

2. BydepHbie pacTBOpPHL

3. Peakuun
KOMITJIEKCOOOpa30BaHUS.

4. OKUCIUTENLHO-

IIpoToHHas Tepusi KUCIOT M OCHOBaHUH. OnekTpoHHas Teopus Jlptouca. KoHCTaHTbI
KHCJIIOTHOCTH M OCHOBHOCTH, CBsI3b MEXOY KOHCTAHTOM KHCJIOTHOCTM U OCHOBHOCTHU B
COMNPSDKEHHON MPOTOJUTHUYECKOH mape, o0Inasi KOHCTaHTa COBMEIIEHHOTO MPOTOJIUTHYECKOTO
paBHoBecusi. Monnoe mpomssenenue soawl, pH pactsopos. I'maponus coneii; creneHp u
KOHCTaHTa ruaponms3a. KucmorHocts sxemygounoro coka. Pomp pH B Omonorumdeckmx
JKUAKOCTSIX OpraHu3Ma.

Koncranra pactBopumocTt. OOmmas KOHCTaHTa COBMELIEHHOTO TE€TEPOr€HHOTO PaBHOBECHS.
VYcnosus 00pa3oBaHus U pacTBOpeHUst ocanka. SAsiaenne nzomoppusma. [lpumenenune peakun
OCaXXJeHUS B KIIMHUIECKOM aHajIM3e, B aHanu3e (hapMIpenaparos.

IMoustue Oydepubix pacTBOpoB. Knaccudukaiusi KHCIOTHO-OCHOBHBIX Oy(epHBIX CHUCTEM,
MexaHu3M OydepHoro aetictus. 3oHa OydepHoro aeiicteust u OydepHas émkocts. Pacuér pH
OydepHbix pacTtBOpoB. bydepHbie cucrembl kpoBu. [IoHSTHE O KHCIOTHO-OCHOBHOM
COCTOSIHMH OpraHU3Ma.

Koopnunanuonnas teopuss Bepnepa. Ilpupoma XMUMHUYECKOW CBSA3M B KOMILIEKCHBIX
coenuHeHusix. Kiaccudpukanus KOMIUIEKCHBIX COeAUHEeHU. HoMeHKaTypa KOMILIEKCHBIX
coenuaeHnii. l[lomunentaTHele Jsmradgel.  XenatupoBanue. CTpoeHune reMorioOwHa,
xjopodria.  VCTOWYMBOCTL  KOMIUIEKCHBIX — COENWHEHW B  pacTtBopax. KoHcraHTa
HECTONUKOCTU KOMILIEKCA. TOKCUYECKOe NEHCTBHUE COJICH TSKENBIX METAJUIOB. AHTUIOTHL

OxuUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PaBHOBCCHS. MexaHu3M  BO3HHKHOBEHHS PEAOKC-

8




BOCCTAHOBHTCJIBHBIC
PaBHOBECHUSA U MMPOLECCHI.

noteHuuana. Ypauenne Hepucra-Ilerepca. CpaBHuTenpHasi Ccuia OKHCIUTENEH U
BoccranoBureniedl. [IporHo3upoBaHne HampaBieHUS PEIOKC-PAaBHOBECHH MO BEIMYMHAM
penokc-norennuanoB u 3HaueHuo JJIC. KoncranTa penokc-paBHoBecus u €€ cBsizb ¢ DJ1C.
IToreHunomeTpusi.

OIIK - 7

MoayJn 2: jieMeHTbI
XHMHYECKOH
TEePMOIHHAMHKH,
JeMeHThI XHMHYECKOH
KHHETHKH.

5. OcHOBHBIE NOHATUSA
TepmoauHamuku. Ilepsoe u
BTOPOE Havaja
TEPMOJUHAMUKH.

6. OCHOBHBIE TIOHATHSA

[Ipenmer U MeTOBI XUMHUYECKOH TEpMOIUHAMUKU. B3auMOCBsA3b MEXAy MpoLeccaMu oOMeHa
BEIIIECTBOM U SHEPrUeil B OprannsMe. XuMu4eckass OMO3HePreTHKaA.

OcHOBHbBIE MOHATHS TEPMOAUHAMUKHU. MHTeHCHBHBIE U AKCTEHCUBHBIE MapameTpbl. DyHKIUSA
cocrostHus. BryTpenssist sneprus. Padora u Temora — ase GopMbl niepenadu SHepruu. Tumsl
TEPMOAMHAMUYECKUX  CHUCTeM  (M30JIMPOBAHHBIC,  OTKPBITBIC,  3aKPbITbie).  THIIBI
TEePMOJUHAMHUUYECKHX IIPOLIECCOB (M30TepMudeckue, n3o0apHsie). CTaHIapTHOE COCTOSIHUE.

ITeppoe Hawano TtepMoaMHAMUKW. OHTambnus. CTaHAApPTHBIE SHTANBINK O0pa3oOBaHUS U
cropanus BemecTa. CtanmapTHas sHTanbnus peakuuid. 3akoH I'ecca. [lpumenenue nepsoro
Hauasia Kk bnocucreMam.

Bropoe nawano tepmommHamukn. OOpaTumbple M HeoOpaTHMble MPOLECCHL JHTPOTIHSL
Oneprusi ['mbb6ca. IIporHo3upoBaHHE HANpaBIEHUs CAMOIPOHM3BOJBHO IMPOTEKAOIINX
MPOLECCOB B U30JMPOBAHHON M 3aKPBITOH CUCTEMAX, POJIb SHTAJIBIHIAHOIO W SHTPOMUIHOIO
dakropoB. TepmoamHamuueckue yciaoBusi paBHoBecus. CraHmapTHble dHepruu [ uObOca
oOpa3oBaHusi U OHOJOrMYECKOro OKHCIeHus BemectBa. CranmaptHas sHeprust 1 ubOca
peakuuu. IIpuMepsl 3K33PrOHMYECKHX W 3HIIPTOHHUYECKUX IPOLIECCOB, MPOTEKAOIUX B
opranusme. [IpuHINIT SHEPTrEeTHUECKOTO COMPSIKEHUSI.

Xumuueckoe paBHoBecue. OOpartuMmble W HeoOpaTHMble peakiud. TepMOAMHAMUYECKHE
YCJIOBHUSl PAaBHOBECHsI B M30JUPOBAHHBIX U 3aKPBITBIX cUCTeMaxX. KOHCTaHTa XMMHYECKOro
paBHOBecHs. YpaBHEHUE NU30TEPMbI U H300apbl XUMUYECKOH PEaKIIHH.

HpenMeT W OCHOBHBIE TIOHSITHSI XUMHYECKON KHMHETUKH. XHMMHYeCKas KUHETHWKa KaK OCHOBAa

9




XHUMHYECKOW KHHETHKH.
Knaccuduxkanus peakunii B
KUHETHKE.

VI U3YYEHHsI CKOPOCTeH M MEXaHU3MOB OHOXMMHYECKHX MpoleccoB. CKOpPOCTb CpemHsis,
UCTUHHAs cKkopocTh. Kiaccudukamusi peakuuii B KUHETHKE. TOMOTEHHBIE, T'e€TepOTreHHbIE,
MPOCTBIE U CJIOKHBIE peakuui. MOJIEKYISAPHOCTD SJIEMEHTAPHOTO aKTa PEAKLIUH.

Kunernueckue ypaBHeHus. llopsnox peakuuu. Ilepumon mnomynpespainieHus. 3aBUCHUMOCTb
CKOPOCTH peakLuu OT KoHUeHTpauuu. Kunernueckue ypaBHeHUs peakLMil HYJ€BOro, ePBOro,
BTOPOTO TMOPSIIKOB. DKCHNEPUMEHTAJbHblE METONbl ONpENENEeHUs CKOPOCTH M KOHCTaHTHI
CKOPOCTH PEaKLIUM.

3aBHCUMOCTb CKOPOCTH PEaKLUHU OT TemrepaTyprl. TemmepaTypHbiii K03(Q(GUIUEHT CKOPOCTH
peakuuu U ero 0CoOEHHOCTH Uit OMOXMMUYECKHX mpoueccoB. IIoHITHE O TEOPUH aKTHBHBIX
coynmapeHuil. DHeprusi akTHBaLWHU. YpaBHEHHE AppPEHHyca;, pPOJb CTEPUIECKOro (axropa.
ITonsiTe 0 TeOpUM NEPEXOTHOTO COCTOSHUS.

Karanus. 'oMOreHHBII U reTeporeHHbIH KaTain3. JHePreTHIecKuil mpouib KaTaTUTHIECKON
peakunn. OCOOEHHOCTH KaTAUTHYECKOH aKTUBHOCTH (epMeHTOB. YpaBHeHMe Muxasmuca-
MeHTeH u ero aHaaus.

OIIK - 7

Moayan 3. IloBepXHOCTHBIE
siBJIeHusl. AncopOouus.
Konnouaubie pacteopsl.
BrICOKOMO/IEKYISIPHBIE
COeMHEeHHSI.

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

AncopOLMOHHBIE pPaBHOBECHs W TPOLIECCHl HAa IMOJABIKHBIX TpaHHUIAX paszgena ¢as.
ITosepxHocTHass sHeprusi [mbOca M MOBEPXHOCTHOE HATsLKeHHE. AncopOums. YpaBHEHHE
I'n66ca. IloBepXHOCTHO-aKTHBHBIE W IOBEPXHOCTHO-MHAKTHUBHBIE BellecTBa. M3MeHeHHe
MOBEPXHOCTHOHN aKTUBHOCTU B roMoJiorueckux psimax (mpasuio Tpaybe-/liokio). M3orepma
ancopbuunu. OpueHTaIus MOJIEKYJ B TOBEPXHOCTHOM CJIO€ U CTPYKTypa OrnomeMOpaH.

AncopOLMOHHBIE pPAaBHOBECHsST Ha HETOABIDKHBIX TIpaHUIax pasgena ¢a3. Dusuueckas
anpcopbuus u xemocopOiwsi. AncopOuus u3 pacTBopoB. YpasHeHHe JIeHrMIOpa. 3aBUCHMOCTD
BEJIMYMHBI aacopOLMU OT pa3nu4HbIX (akTopoB. IIpaBHiO BhIpaBHUBAHUS MOJISIPHOCTEH.
NsbupatenbHas ancopbuusi. 3HavyeHUe aACOPOLMOHHBIX MPOLECCOB B KU3HEACSTEIbHOCTH.
QDU3UKO-XMMUYECKHE OCHOBBI aACOPOIIMOHHON Tepamuu, TeMocopOuMM, TPUMEHEHHE B
MEIUITHE HOHUTOB. XpoMaTorpadust.
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8. DUBUKO-XUMUSI
JIUCTIEPCHBIX CUCTEM B
(YHKITHOHUPOBAHUH JKUBBIX
CHCTEM.

9. buojgorudecku akTUBHBIE
BBICOKOMOJICKYJIAPHBIC
BellecTBa (CTpOEHUE,
CBOMCTBA, y4aCTHE B
(YHKLMOHHPOBAHUH JKUBBIX
CUCTEM).

Knaccuukanus nucnepcHbIX CUCTEM 11O CTEMEHH AUCIEPCHOCTH U arperaTHOMY COCTOSIHHIO,
MO CUJIE MEXMOJIEKYJIIPHOTO B3aMMOJEHCTBHS MEXAY AUCHepCHON ($a30il M quCTIepCHOHHON
cpenoit. Ilpupona xomnmounHoro cocrosiHus. IlogydeHne M CBOMCTBAa OUCHEPCHBIX CHCTEM.
Huanus, 3JIEKTPOAHNAIINS, yIbTpapUIbTPALIUSL. DU3HUKO-XUMHUUECKHE MPUHLIUIIBI
(YHKLUMOHUPOBAHUSI UCKYCCTBEHHOH MOYKU. DJIEKTPOKHMHETHYECKNE CBOWCTBA: 3JeKTpodopes
U BJIEKTPOOCMOC, MOTEHLMal Te4YeHMs] U IMOTeHuuaad ceauMeHTtauuu. CTpoeHue IBOMHOrO
BJIEKTPUYECKOTO CJI0sA. DJIEKTPOKMHETUUECKUH MOTEHLHANl U €ro 3aBUCHMOCTb OT Pa3IMYHBIX
(bakTopOoB.

YcroiunBocTh aucnepcHbx cucteM. CenuMeHTAIlMOHHAs M arperatuBHas YCTOMYHMBOCTb
auosoneil. @axkToppl, BAMAKINUHE Ha yCTOMUYMBOCTH Jsmo3oned. Koarymanusa. Ilopor
koaryjsinuu U ero onpenenenue. Ilpasuno Ilynene-I'apau; sieneHne npusbikanus. B3anmuas
koarynAuus. IloHsTHe O COBpeMeHHBIX Teopusx koarynsuuu. Konnmoupnas 3amura U
nentuzauus. Kosmuongnele ITAB; Ouomormdecku Baxkable kosuouanele IIAB  (mbuia,
NETePreHThl, KeTUHbIe KUCJIOThI). MunemiooOpasoBanne B pactBopax [IAB. Omnpenenenue
KPUTHYECKON KOHLIEHTPALIMH MULIEIII000pa3oBaHust. JIMTOCOMBI.

ITonumepsl. [loHsTHE 0 MOMMMepax MeIULIMHCKOro HasHaueHus. Caolictea pactsopoB BMC.
Ocobennoctu pacrsopennss BMC kak cieactsue ux cTpykrypel. @opmMa MaKpOMOJIEKYJIL.
Mexanu3Mm HaOyxanus u pactBopeHnst BMC. 3aBUCHMOCTb BETMUNHBI HAOyXaHUS OT
pa3nu4HbIX (paKkTOpoB. AHOMANBHAs BI3KOCTh pacTBopoB BMC. Ypasuenue Illtaynunrepa.
Bsi3koCcTh KpOBH U APYruX OHOJOrHYECKUX KuAKOCcTeH. OCMOTHYECKOE TaBIICHUE PACTBOPOB
6uononumepos. [ommanexrpomauTsl. M3031eKTpUteckast TOUKa U METOJIBI €€ ONPEeIeHNUs.
Membpannoe paBHoBecue JlonHaHa. OHKOTHYECKOE aBJICHUE MJIa3Mbl M CHIBOPOTKH KPOBH.

Y cToHYMBOCTE PacTBOPOB OHOMoMMepoB. BricaniBanne OHOOIMMEPOB U3 PacTBOpA.
Koauepsanus u e€ poiib B OMOJIOrHUECKUX CUCTeMax. 3acTynHeBaHue pactsopos BMC.
CBoiicTBa CTyQHEH: CUHEPE3UC U TUKCOTPOTIHSL.

OIIK - 7

Moayas 4. Opranuueckas
XHUMHUSL.

9. Knaccugukarus
OPraHUYECKHUX PEeaKLUN.

ConpsxéHHbIE U

Knaccuukanms opraHMUeCKuX peakiil o KOJMYECTBY HCXOAHBIX U KOHEYHBIX BELIECTB, 110
xapaktepy peareHToB. ConpsikEHHbIE COEIMHEHUs: TUIIbI CONPSDKEHUs, IPUMEPBI OTKPBITBIX U
3aKPBITHIX CONMPSKEHHBIX CUCTEM. APOMaTUYHOCTb COEIUHEHUI.
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APOMATUYICCKUE COCAUHCHUS.

10. B3aumHoe BiusiHUE
(YHKIIHOHAJIbHBIX TPYIII B
MOJIEKYJIaxX OUOJIOTHYECKH
AKTHUBHBIX

NOJUTeTepOd YHKIIMOHATBHBIX
Y BBICOKOMOJIEKYJIIPHBIX
OPraHuYEeCKUX COCTUHEHU.

B3anmHOEe BIMSIHHE aTOMOB B MOJIEKYyJe. JEKTpOHHbIE 3(QEKThl: HHIYKTUBHBIA U
ME€30MEpPHBIN. DJEKTPOJOHOPHbIE M 3JIEKTPOAKLENTOPHbIE 3aMECTUTENH, HMX BJHSHUE Ha
PEAKLHOHHYIO CIIOCOOHOCTh COETUHEHUH.

3.2.2. Pa3nensl yueOHOH MUCLMIUIMHBL, BUABI YI€OHON AEATENbHOCTH B (POPMBI KOHTPOJIS

Buab1 yueOHoil 1eATEIbHOCTH,

BKJIIOYASI CAMOCTOSITEIbLHYIO padoTy

Ne HaumeHoBaHue pazaena
No/mn . CTYAEHTOB @DopMBI TEKYIIEr0o KOHTPOJISI YCIEBAEMOCTH
ceMecTpa y4eOHOM QM CUHILTHHBI (5 uacax)
J | JP n3 | CpC BCero

1 2 3 4 5 6 7 8 9

1. 2 Moayas 1 7 16 9 32 cobeceoBaHme, pelIEHHE CUTYalIMOHHBIX 3a/1a4,
OcHoBHBIE THIIBI TECTHPOBaHHUE, OTUET 10 labopaTopHOii pabore,
XUMHYECKHX peakuui u KOHTpOJIbHAS padoTa mo Moy Nel ¢
NMpPoLEeccoB B cobecenoBanneM pedepar, TOKIAL;
(pyHKIHOHUPOBAHHMH KMBBIX
cucTeM

2 2 Monayasb 2 4 12 7 23 cobecenoBaHue, pelIeHHe CUTYAI[MOHHBIX 3a/1a4,
DJieMeHTbl XUMHYeCKOM TECTHPOBaHHUE, OTUET 10 labopaTopHOii pabore,
TePMOJIMHAMHMKH. JJIeMEeHTbI KOHTPOJIbHAs paboTa o Moayto Ne2 ¢
XHMHY€CKOH KHHETHKH cobecenoBanneM pedepar, TOKIAL;
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Monyasb 3 7 16 10 33 cobeceoBaHme, pelICHHE CUTYalIMOHHBIX 3a/1a4,

IloBepXxHOCTHBIE SIBJICHHS. TECTHPOBaHHUE, OTUET 10 labopaTopHOii pabore,

Ancopouns. Konnouanbie KOHTpOJIbHAs padoTa mo Moy Ne3 ¢

PACTBOPBI. cobecenoBanneM pedepar, TOKIAL;

BrICOKOMO/IEKYISIPHEBIE

COCAUHCHUSA

Monyas 4 2 8 10 20 cobeceoBaHme, pelIeHHE CUTYAIMOHHBIX 3a/1a4,

Opranuyeckass Xumust TECTHPOBaHUE, OTUET 10 J1abopaTopHOH padoTe,
KOHTpOJIbHAsS padoTa mo Moy Ned ¢
cobecenoBanneM pedepar, TOKIAL;

Hroro 20 52 36 108
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3.2.3. Ha3BaHue TeM JIEKUMH U KOJUYECTBO YacCOB IO CEMECTpaM H3Y4eHHs yueOHOH

TUCLIUTLIUHBI
No/mn Ha3Banue Tem Jiekuui yueOHO# JHCIHNIMHBI Yacel
1 2 3
2 cemecTp
1 IIpoTronurnueckas Teopus KUCJIOT U OCHOBaHUMN. IIpoTonuTndeckoe paBHOBECHE. 2
' BydepHbie pacTBOpSL
2. CTpoeHne KOMIUIEKCHBIX coenuHeHnH. JInrannooOMeHHOe paBHOBECHE. 2
3. I'eTeporenHble paBHOBECHS U MTPOLIECCHI B PACTBOPAX 3JIEKTPOJIUTOB. 1
4 OKUCITUTENTbHO-BOCCTAHOBUTENIbHOE paBHOBecHe U mporecchl. Ocodennoctu OBP | 2
' B OpraHU3ME.
5 OcHoBHbIe NOHATHS TepMOoAuHaMUKU. [lepBoe u BTOopoe Hauajga TEpMOJUHAMUKU. | 2
' XUMHUUYECKOE PAaBHOBECHE.
6 Xumuueckass KHHETUKA. MOJIEKYISIPHOCTD U MOPSIAOK peakiuu. PakTopsl, 2
' BJIUSIFOIIIAE HA CKOPOCTb.
7 AncopOLOHHBIE pABHOBECHS U MPOLIECCHI HA TIOABIIKHBIX U HETIOABHIKHBIX 2
' rpaHunax paszaena ¢has. @axTopsl, BAMSIOMUE HA aICOPOLIMOHHYIO CITOCOOHOCTb.
3 Knaccuukanms 1ucnepcHeIX CUCTEM. DJIEKTPOKHHETHIECKHE CBOHCTBA U 2
' YCTOWYUBOCTb KOJUIOUIHBIX PACTBOPOB.
9. Konnounueie ITAB. MunennooOpazosanue B pactsopax ITAB. JIunocomsr. 1
10 CaoiictBa pactBopoB BMC: 0cOOEHHOCTH PacTBOPEHHUSI, PEOJIOTHIECKIE 2
' CBOICTBa, ocMoc. YcroiunBocTh pactBopoB BMC.
Knaccudukanus opranndeckux peakuuid. ConpspkeHue. Bzanmuoe Bivstaue 2
11. (YHKLMOHAJIBHBIX TPYIIIT B MOJIEKYJIaX reTepoPyHKINOHAIBHBIX U
BBICOKOMOJIEKYJISIpHbIX BAB.
HToro yacos B cemecTpe 20

3.2.4. Hasanue TeM NPAKTUYECKUX 3aHATUH WU KOJUYECTBO 4YaCOB IO CEMECTPaM H3y4eEeHUs
yueOHOM TUCIUTIIMHBI

Ne . .
o/ Ha3Banue Tem npakTH4YeCKHX 3aHATHI Y4eOHOH THCHUIIHHBI Yacel
1 2 3
2 ceMecTp

! CriocoObl  BeIpa)KEHUs] KOHLIEHTpPAIMHM pPacTBOpoB. llpuroToBienue pacteopa 4
3a4aHHON KOHLEHTPALUH.

5 VYcranosnenue koHueHTpauuu pactBopa. Omnpegenenune AK, TK, IIK 4
OMOKUIKOCTH.

3 CaoticTea Oydepnbix pactBopoB. OnpeneneHue OydepHOit EMKOCTH. 4
HsyyeHne OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PAaBHOBECHMM W MPOLIECCOB.

4 KonTponbHas paborta mo moaymo Nel «OCHOBHBIE THUITBI XUMUYECKUX PEAKIMHA U 4
POIEeCcCOB B (PYHKIIMOHUPOBAHHUHU )KUBBIX CHCTEM»

5 DJIeMeHThbl XUMHUECKOH TepMoaArHaMUKU. OnpefiesieHe SHTAIbIINN PaCTBOPEHMUS 4

14




COJIN.

6 CKOpOCTb peakLuy U SHEprus akTHBALMU KHUCJIOTHOTO MMAPOJIN3a ATHUIaLeTaTa 4
7 KonTponbHas pabota o Moayiro Ne2 «1eMeHTbl XHMUYECKOH TePMOINHAMHKH. 4
DJIeMEHTBbl XUMHUYECKON KHHETHUKI
8 KauecTBenHble onbIThI 110 ancopOuuu. ToHkocnoiHas xpoMaTorpadus. 4
Onpenenenue nopora koarynsuuu. Konnonanas 3amura 4
10 Omnpenenenne UDT xenarnHa BUCKO3UMETPUUECKUM METOJIOM 4
11 KonTponbHas pabota o monyiro Ne3 «IloBepXHOCTHBIE SIBJICHUS. AXCOPOIIHSL. 4
Konnonaneie pacTBOpbl. BEICOKOMOJIEKYIAPHBIE COETUHEHUS
Teopernyeckne OCHOBBI OpraHMYECKON XUMUH. I eTepodyHKINOHATIbHBIE
12 OpraHUYeCKHUe COeNUHEHUS (OKCOKUCIIOTHI, THIAPOKCUKHUCIIOTHI, 4
amMuHOKHCIO0TH). KoHTposibHas paboTa mo moaymmo Ned «Opranudeckast XUMUSD)
13 IIpoMexyTOYHBII KOHTPOJIb O AUCUUIIIINHE « XHMUS 4
HToro uacos B cemecTpe 52
3.2.5. JIaGopaTopHbIii NPAKTUKYM- He NIPeAyCMOTpeH
3.3. CAMOCTOATEJIBHAA PABOTA CTYAEHTA
3.3.1. Buget CPC
N Hanmeﬂfsaﬂne pasgena Beero
Y4eOHOM QU CUHILTHHBI Buaws1 CPC
n/n 4acoB
(Mmonxyns)
1 2 3 4
2 cemecTp
1. Moayas 1
1. IlpoTonuruueckue ITonroroBka k 3aHATUAM, MNOArOTOBKA K TEKyllemy | 2
PaBHOBECHS U IPOLIECCHL KOHTPOJIIO, MOArOTOBKA K MHTEPHET-TECTUPOBAHUIO,
I'ereporeHHble paBHOBECHS U | MOATOTOBKA pedepara, MOArOTOBKA K KOHTPOJIBLHOM
MIPOLIECCHI B PACTBOPAX paboTte Mo MOIyIIO
3JIEKTPOJIUTOB.
2. BydepHbie pacTBOpPHL IloaroTtoBka K 3aHATHAM, MOATOTOBKA K TEKyLIEMY | 2
KOHTPOJIIO, MOArOTOBKA K MHTEPHET-TECTUPOBAHUIO,
NOJATrOTOBKAa pedeparta, MAOKIama, MOArOTOBKA K
KOHTPOJIbHOH paboTe 1Mo MOMYJIFO
3. Peakuun ITonroroska K WHTEPHET-TECTUPOBAHUIO, | 1
KOMILIEKCOOOpa30BaHMSL. NOJATrOTOBKAa pedepara, MAOKIama, IOATOTOBKA K
KOHTPOJIbHOH paboTe 1Mo MOMYJIFO
4. OxucnurenabHO- ITonroroBka k 3aHATUAM, MOArOTOBKA K WUHTEpHET- | 4
BOCCTaHOBUTEJIbHBIE TECTHPOBAHUIO, TMOATOTOBKAa pedepara, nokana,
PaBHOBECHS U IPOLIECCHL MOJITOTOBKA K KOHTPOJIbHOHN padoTe nmo moayro Nel
Hroro: | 9
2. | Moayasb 2
5. OcHOBHbBIE IOHATHUS ITonroroBka k 3aHATUAM, MOArOTOBKA K TEKyIIEeMy | 2
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TepmoauHamuku. Ilepsoe u
BTOPOE Ha4ana

KOHTPOJIIO, MMOATOTOBKA K MHTCPHET-TCCTUPOBAHULO,

NOJATrOTOBKAa pedepara, OOKJIAAa, MOArOTOBKA K

TEPMOJIMHAMUKU. KOHTPOJIbHOH padoTe 110 MO0
6. OCHOBHBIE IOHSTHS ITonroroBka k 3aHATUAM, MNOArOTOBKA K TEKyllemy | 2
XUMUYECKOW KUHETUKH. KOHTPOJIIO, MOArOTOBKA K MHTEPHET-TECTUPOBAHUIO,
Knaccuduxkanus peakunii B MOJTrOTOBKA pedepaTa, MOArOTOBKA K KOHTPOJBHON
KUHETHUKE. paboTe Mo MO0
7. Konrponrras padora no IToproroBka K KOHTpOJIBHOH padore mo moaymo Ne2 | 3
mMoxyiro Ne 2. Hroro: | 7
Moayas 3.
8. PU3NKO-XUMHUS IlonroroBka k 3aHATUAM, MNOATOTOBKA K TEKyllemy | 3
MOBEPXHOCTHBIX SIBJICHUH B KOHTPOJIIO, MOArOTOBKA K MHTEPHET-TECTUPOBAHUIO,
(YHKLUMOHUPOBAHUH JKUBbIX | TIOATOTOBKA pedepaTa, MOKIaga, MOArOTOBKA K
CUCTEM. KOHTPOJIbHOH padoTe 110 MO0
9. ®u3uKO-XxUMUs ITonroroBka k 3aHATUAM, MNOArOTOBKA K TEKyllemy | 2
JUCIEPCHBIX CUCTEM B KOHTPOJIIO, MOArOTOBKA K MHTEPHET-TECTUPOBAHUIO,
(YHKLUMOHHPOBAHUM JKUBBIX | MOATOTOBKA pedepara, nOKIanga, MOATOTOBKA K
CUCTEM. KOHTPOJIbHOH padoTe 10 MO0
10. buonornuecku aktuBHble | [loAroTOBKAa K 3aHATHSAM, NMOATOTOBKA K TEKylIeMy | 2
BBICOKOMOJIEKYJISIPHBIE KOHTPOJIIO, MOArOTOBKA K MHTEPHET-TECTUPOBAHUIO,
BeIecTBa (CTPOEHHUE, NOJATrOTOBKAa pedeparta, AOKIana, MNOArOTOBKA K
CBOMCTBA, y4aCTHE B KOHTPOJIbHOH padoTe 1o MO0
(YHKLMOHUPOBAHUH JKUBBIX
CUCTEM).
11. KontponbHas padotamo | IloarotoBka k KOHTpOJbHOH paboTe mo moxyiro Ne2 | 3
Moayiro Ne 3. Hroro: | 10
Monyas 4
12. Knaccuduxauus ITonroroBka k 3aHATUAM, MNOArOTOBKA K TEKyllemy | 2
OPraHUYECKHUX PEeaKLUH. KOHTPOJIIO, MOAroTOBKa  pedepara, mOKiIana,
ComnpsikeHHbIe U MOJIrOTOBKA K KOHTPOJIbHOH paboTe 1o moayiro Ned
apOMaTH4ECKUE COCTUHEHHS.
13. B3aumHoe BiusiHHE ITonroroBka k 3aHATUAM, NOArOTOBKA K Tekyluemy | 4
(YHKUMOHATBHBIX TPYIII B KOHTPOJIIO, MOArOTOBKa  pedepara, mOKiIana,
MOJIEKyJ1ax OHOJIOTHYEeCKU MOJITOTOBKA K KOHTPOJIbHOH paboTe 1o moayiro Ned
AKTHUBHBIX
MOJUTeTepod yHKIIMOHATBHBIX
Y BBICOKOMOJIEKYJISIPHBIX
OPraHuYeCKUX COCTUHEHUH.

Hroro: | 6
14. IIpomexxyTOUHBIN ITonroroBka k NPOMEKYTOUHOMY KOHTPOJIKO 1O 4
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KOHTPOJIb [0 AUCIUTUTHHE TUCLUTITUHE « XUMUSD»
«XUMHS

Hroro: | 4
HToro uacos B cemecTpe 36

3.3.2. [IpumepHas Temaruka pedeparon

2 cemecTp
1. ®oroxummueckue peakiuu, mpoTekaromue B armochepe. Cmor.
2. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIN KaTaIN3 B JKU3HCACATCIBHOCTH.
3. Kuneruka CIIOKHBIX peaxunﬁ: MOCJICOAOBATECIIbHBIX, MAPAJIJICIIbHBIX, COHp;DKéHHbIX.
4. CpaBHUTeJIbHAsI XapaKTEPUCTHKAa METOJOB TUTPUMETPUYECKOrO aHaIM3a: HeHTpanusaluy,

wn

Aol

KOMIUIEKCOHOMETPHH, TIepMaHraHaroMeTpud. ICrosib30BaHNe METO/IOB B MTapaMeIUuLIHE U
HCCIIeIOBAaHIH OOBEKTOB OKPYKAIOIIEH CPembl.

KonnuratueHble CBOICTBAa HEINEKTPONUTOB M 3jekTponutoB. (OcMoOc, €ro pojb B
KU3HEIEATEIbHOCTH.

BydepHbie cucrembl KpoBH.

[ToHsiTHE O KHCIIOTHO-OCHOBHOM COCTOSTHM OPTaHU3Ma.

MounexyasipHO-KUHETHYECKUE U ONTHYECKHE CBOMCTBA KOJUIOMIHO-AHCIIEPCHBIX CUCTEM.
3actyanesanue pactsopoB BMC. CsoiicTBa cTyaHei: cuHepe3uc U TUKCoTponus. buopons
IIPOLIECCOB.

10. ®U3UKO-XUMHUYECKHE OCHOBBI aICOPOLIMOHHOM Tepamuy, TeMOCOPOINH, TPUMEHEHUs

HMOHUTOB B MCAUIIUHE.

11. ®U3UKO-XUMHUYECKHUE PUHIHIBI (PyHKIIMOHUPOBAHUS UCKYCCTBEHHOH ITOYKH.
12. Terepo yHKIIMOHAIBHBIE MPOU3BOAHBIE OSH30JBHOTIO pPsifla KaK JIEKAPCTBEHHBIE CPEICTBA

(canmumioBasi, aMHHOOEH30Has, CYIb(QaHMIOBAsI KUCIOTHI U UX MPOU3BOIHBIE).

13. CBs13b XMMHUECKUX CBOMCTB CO CTPOCHHUEM Ha MpUMepe aMUHOKHUCIIOT. POJIb aMMHOKHCIIOT B

JKHU3HEOCATCIILHOCTH.

14. Xumuss OuoreHHBIX 3JieMeHTOB s-Oymoka (1A u 2A rpymmel). Meauko-Ononormueckoe

3HAYCHUEC 3JICMCHTOB.

15. Xumus Ouorennsix sjementoB d-6moka (3B, 4b, 5b rpymmsl). Meanko-Ouonormueckoe

3HAYCHUEC 3JICMCHTOB.

16. Xumus OuoreHHsix sjemeHtoB d-Omoka (7B, 8b rpymmbel). Meauko-Ouonormueckoe

3HAYCHUEC 3JICMCHTOB.

17. Xumust OuoTeHHBbIX 3j1eMeHTOB p-Onoka (3A, 4A, SA rpynmel). Menuko-Ononornueckoe

3HAYCHUEC 3JICMCHTOB.

18. XuMuss OWOTeHHBIX »3JeMEeHTOB p-Omoka (6A, 7A rpynmbel). Menuko-OHOJOTHUYECKOe

3HAYCHUEC 3JICMCHTOB.

19. Menuko-0HoIornyeckoe 3HaUeHNEe COeANHEHH Men, cepedpa, 30J10Ta.
20. Menuko-0noJIOrn4ecKoe 3HaUeHUE COSAMHEHHI [IUHKA.

3.

3.3. KonTpoJjibHbIE BOIPOCHI K 3a4€Ty

Moayap 1. OcHoBHBIE THNBI XMMHYeCKHIl peakuuii M mpoueccoB B (PYHKIHOHHPOBAHHUH
JKMBBIX CHCTEM.

1.

(9%

Kucnotel n ocHoBanus. Ilporonutudeckass Teopuss KUCIOT U ocHoBaHuil. Comnpsbk€HHas
MPOTOJUTHYECKAs Mapa.
Tumnsl kucnot 1 ocHoBaHui bpeHcrena-Jlaypu (MOneKysipHbIE, HOHHBIE, aM(OIHTEI).
Asronporonus. MoHHOE npon3BeneHe BOAbI.
Bonoponnsiii nmokasarens (pH) pactBopoB. AktuBHas kuciotHocTh (AK). Crocobbr eé
ONPENEIICHUS.
Turpyemast xucnoraocts (TK), morenumanpHast kucinotaocts (I1K), obmast KUCIOTHOCTB
(OK). Criocobbl ux omnpeneneHusl.
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10.
I1.
12.

13.
14.

15.

16.

17.
18.

19.

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

29.
30.

THunel NPOTONMTUYECKUX PEAKLU: HOHHM3AIMs CIaObIX KHCIOT M OCHOBaHWH. KOHCTaHTHI
KUCJIOTHOCTH U OCHOBHOCTH. C(BsI3p  MeXIy KOHCTAHTaMH B  COIPSDKEHHOM
MIPOTOJUTHUYECKOMN nape.

Tunel NpOTONMUTUYECKUX peakuuil: ruaponus coneil. CreneHb M KOHCTAHTa THIPOJIHM3A.
DakTOphbl, yCUIUBAIOLINE THAPOJIU3.

DIeKTpOHHAsl TEOpHUsl KUCIOT U OCHOBaHMM JIptonca.

H3onnpoBaHHOE MPOTOJIMTHYECKOE paBHOBecHE B OydepHbIx cucremax. Tumbsl OydepHbIx
CHCTEM.

Pacuér pH OydepHrix cucrem (ypasHenue [ ennepcona-I'accenpbaxa).

MexaHu3M aencTBus Oy(hepHBIX CHCTEM.

Bbydepnas émkoctb. @akTOphl, BIMAONINE HA BENHMUMHY OydepHOH €émkoctu. 30HA
OydepHoro nefcTusL.

BydepHbie cucrembl kpoBH: runpokapOoHaTHast, ocdarHasi, reMorao0MHOBAas, OENIKOBas.
CoBMelIéHHOE MPOTOJIUTUYECKOE paBHOBECHE: KOHKypeHLus 3a MnpotoH. llonstue o
KHUCJIOTHO-OCHOBHOM COCTOSIHUH OpPTaHU3Ma.

H3onuposanHoe rereporeHHoe pasHoBecue. Koncranra pactsopumoctu. [Ipornosuposanue
HaIpaBJIeHUs peaKkLUil OCaXKIeHHUs.

YcnoBusi, BIusiOIne Ha 00pa3oBaHHE M PACTBOPEHHE OCANKOB (OOHO- U PAa3HOMMEHHBIE
nonbl, pH). [IpaBmiio nepeBoaa 0JHOrO MaJIOPACTBOPUMOTO BELIECTBA B IPYroe.

SBnenHne n3oMopu3Ma 1 €ro poJib B JKU3HEAEATEITbHOCTH.

CoBMmeliénHble reTeporeHHble paBHOBecus. KOHCTaHTa COBMELIEHHOTO TIeTEpOreHHOTrOo
paBHOBECHSI.

CTtpoenne u mpupoga XUMHYECKOHW CBS3M B KOMIUIEKCHBIX COEAMHEHUsX. | mOpuamszaums
opburaneli KoMIUIeKcooOpa3zoBaTenss U €€ CBA3b C MPOCTPAHCTBEHHBIM CTPOCHHEM
KOMIIJIEKCHOTO COEIMHEHUS.

[TonsiTME O CTpOEHHME BHYTPUOPOHWTAJBHBIX W BHEIIHEOPOUTANBHBIX, BBICOKOCITMHOBBIX
(ciuH-CBOOOIHBIX) M HU3KOCIMHOBBIX (CIIMH-CIIAPEHHBIX) KOMILJIEKCOB.

«Cunay nurasnos. [loHATHE O JEHTATHOCTH JIMTAHIOB M UX CIIOCOOHOCTH OOpPa3OBbIBATH
XENaThl.

Knaccudukanmss KOMIUIEKCHBIX COCOUHEHHH: XeNaTbl, TMOJHAAEPHBIE KOMIUIEKCHI,
MaKPOLMKINYECKHE KOMIUIEKCHI.

YCTOMUMBOCTD KOMIUIEKCHBIX COE€NMHEHUH B pactBopax. KoHCTaHTa HECTOMKOCTH
KOMIIJIEKCHOTO COE€IMHEHHSI.

CoBMeliéHHble JUTraHI00OMEHHBIE paBHOBECHSI. KoncranTa COBMEILEHHOTO
JUTaHI000OMEHHOTO PaBHOBECHSI.

Toxkcuueckoe nelicTBHE TAKENBIX METANIOB. AHTUIOTBL

WHnepTHBIC 1 TaOUITBHBIE KOMIUIEKCHI.

HomenknaTtypa KOMIIJIEKCHBIX COSIUHEHUMN.

Penokc-noreHuyani, Kak KOJIMYECTBEHHAsi MEPa CHUJIbl OKUCIIUTEIISL.

Ypasuenue Hepucra-Ilerepca; pakropsl, BIUSIOINE HA BEIMYUHY PEIOKC-TIOTEHIHANA.
IIporHo3upoBaHue HaIpaBlI€HUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB IO
BEJIMUYUHAM PEIOKC-TIOTEHIHAIOB.

Moayas 2. JjieMeHTbI XMMHYeCKOH TePMOAHHAMHMKH. JJIeMeHTbl XHMHYeCKOil KHHEeTHKH.

31.
32.

33.
34.

IIpenmymiecTsa U OrpaHUYEHUs] TEPMOJUHAMHUKH.

OCHOBHBIE TTOHSITUS TCPMOAUHAMHUKU. CHCTEMA, THIIBI TEPMOAUMHAMUYCCKUX CHCTEM,
COCTOAHHUE CUCTECMBI. q)YHKL[I/II/I COCTOSAHHA. BHYTPCHHAA SHEPrHsl, SHTAJBIWA, SHTPOIUS,
sHeprus [ nb6ca (M300apHO-U30TEPMUIECKII TOTSHIIUA).

IlepBoe Hauano TEpPMOAMHAMUKH B MPUJIOKEHUH K XUMUUYECKUM peakiusM. 3akoH ['ecca.
CrangapTHble 3HTaNbIMKU 00pa3oBaHus U cropanus Beuiects. Ciencrsus us 3akona ['ecca.
3axoH JlaBya3pe-Jlamnaca.
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35.
36.
37.

38.
39.

Bropoe nHauanmo tepmoamHamuku. DHTpomnusa. CraHmaptHas sHTpomusi. (CraTucTuyeckas
MIPUPOJIa SHTPOIHH.

Crocobbl  pacuéra  sHTpommu.  [IporHO3MpOBaHWME  HAMpPaBJIEHHUS  MPOIECCOB B
W30JIMPOBAHHON CHCTEME.

Oueprus ['ub0ca. @usndeckuii cmbich sueprun [ 06ca. Ypasuenue ['uboca.

CranpaptHas sreprusi [ m66ca. CriocoOs! pacuéra.

YHHUBEpPCAIbHOCTh CBOOOIHON 3Heprun. Pojb SHTPONMMIHOTO M SHTAIBIHIHOTO (HAKTOPOB.
IIporHosupoBaHue HanpaBleHUs IPOLIECCOB B 3aKPBITOM CHUCTEME.

40.TTonsitTue 00 3K3PPrOHMYECKHX M SHASPTOHMUYECKUX peakiusx oOmeHa. IlpuHumn
SHEPreTUYECKOTO CONpskeHusi. Makpospru.

41. Xumnueckoe paHOBecue. TepMOAMHAMUYECKHE YCIOBHS PAaBHOBECHUS B U30JUPOBAHHBIX U
3aKPBITBIX CUCTEMAX.

42. KoHCTaHTa XUMUYECKOTO PABHOBECHSI.

43. TIporHo3upoBaHNE XUMHUYECKOTO pPABHOBECHs. YPAaBHEHHs HM30TEPMbI U H300apbl
XUMHYECKON peakunu. MIx ananus.

44. CxopocTh peakuuu u (HaKkTOpPbI, BIUSIONINE HA Heé. 3aKOH neicTByromux Macc. KoHcraHnTa
CKOPOCTH PEaKLUU.

45. MonekyaspHOCTb U NOPSAAOK peakuuu. MeToapl onpeneneHus nopsiaka peakuuu, CKOpoCTu
1 KOHCTaHTBI CKOPOCTH.

46. Kunernueckue ypasHenus 0,1,2 nopsakos. [lepuon nonynpespamieHus.

47. 3aBHCUMOCTb CKOPOCTH peakiuu oT remnepatypsbl. [Ipasuno Baat-I'opda. TemneparypHblit
K03(ppHULIMEHT CKOPOCTH PeaKLHUU U €r0 OCOOSHHOCTH AJIsi OMOXUMHUYECKUX MPOLIECCOB.

48. IloHsATHE O TEOpUHU AKTUBHBIX COYNApEeHMN. DHeprus akTUBaLMU. YpaBHeHHEe AppeHuyca;
crocoObl pacuéra YHEPTUN aKTHBALINN.

49. Karanmus. Bunbl katanmsza. OcoOEHHOCTH KaTaJIUTHYECKOW AaKTHUBHOCTH (EPMEHTOB.
Mexanusm aeiicteus pepmentos. Uarndbuposanue GepmMeHTOB.

50. YpaBHenne Muxasnuca-MeHTEH U €ro aHajus.

Moayas 3. IloBepxHocTHble  siBJeHusi. Aacopouus.  Kosuomanbie — cucremsl.

BblCOKOMOJ’leKy.]'alHbIe COCANHECHHSA.

51

52.
53.
54.

55.
56.

57.

58.

59.
60.

61.

62.

63

. Ancopbuus. Ilpuunna ancopbumu. CobonHas sHeprust nmoBepxHocTH ((GS) U €€ CBs3b C
MOBEPXHOCTHBIM HATSDKEHHEM. |IOBEpPXHOCTHO-aKTUBHBIE M TIOBEPXHOCTHO-MHAKTHBHBIC
Bemtectna. [Ipasuio Jroxno-TpayOe.

OpueHTalMs MOJIEKYJT B IOBEPXHOCTHOM CJIO€ U CTPYKTypa OruoMeMOpaH.

Ypasuenue ['ub0ca u ero aHajms.

AncopburonHas criocoOHOCTh. DaKTOPhI, BIMSIOMIHE HA aJCOPOIMOHHYIO CIOCOOHOCTB:
npupoaa aacopOenTa u aacopOTHBa, MPUPOA PACTBOPHUTENS, TEMIIEPATYPa, KOHLEHTPALUs
ancopOrtusa.

YpaBuenue Jlearmropa, ero aHanus. HM3otepMbl ancopOLiy U MOBEPXHOCTHOTO HATSIIKEHUSL.
Knaccudukaumss AMCIEPCHBIX CHCTEM 1O CTENMEHH  JUCIEePCHOCTH, IO  CHJIe
MEKMOJIEKYJSIPHOTO B3aUMOACHWCTBUSL MEXIy OHCIEPCHON (a3od M AUCIEPCHOHHOU
cpenoil.

[Monyuenne 11opOOHBIX 30JI€H: AUCTIEPrallMOHHbBIE U KOHIEHCALIMOHHBIE METOIBI.

Metonpl OYHCTKM 30J€i: OWamu3, 3JIEKTpoAauanu3, yiabTpadmnbTpauus. Pusnko-
XHUMHYECKUE MPUHLHIBI (YHKIIHOHUPOBAHHS HCKYCCTBEHHOH MOYKH.

OnTudeckre CBOMCTBA KOJUIOWIOB. pacCerBaHue cBeTa (3akoH Pernes).
DNEeKTPOKMHETHYECKHE CBOWCTBA: 3JekTpodopes, saekrpoocMoc. CTpoeHHe MHLEII.
DNEKTPOKUHETHYECKHI MOTEHINA U €r0 3aBUCHMOCTb OT PA3JIMYHBIX (PAKTOPOB.
YCcToHYMBOCTh AUCHIEPCHBIX cucTeM. CenMMEHTAlMOHHAs W arperaTuBHasl YCTOHYHMBOCTH
307ei. PakTOphl, BAUSAIOLINE HA YCTOMYUBOCTD 30JIEH.

Koarymsauus. 1Ipasuna snekrponautHoN koaryasiuud. ITopor koarymsnun.

. SIBneHne npUBBIKAHNS, B3aNMHAsI KOATYJISLIHS.
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64.
65.
66.
67.
68.

69.
70.

71

72.
73.
74.

75.
76.

77

Konnonanas 3amura u nenTu3anmys.

[ToHsITHE O COBPEMEHHBIX TEOPHUSIX KOATYJISILIHH.
Knaccupukanms ITAB: mo pacTtBopumocTH,
MULEIO00Pa30BAHHUIO.

MunennoobpasoBanue B pactBopax IIAB: chepudeckne Muemisl, OUIMHIPUYECKHE U
TUTACTHHYATBIE MULIEJIIBL.

Kpurnyeckas koHuenTpauus mureuiooopasosanus (KKM) u cnocoObl €€ onpeneneHus.
®Daxkropel, Bausomue Ha KKM.

Comrobmnuzanus u €€ poJib.

Jlunocomel.

. CpoiictBa pactBopoB BMC. Mexanmsm HaOyxaHusi u pactBopeHusi BMC. @akrtopsl,
Biwsroiue Ha HaOyxanne. CteneHb HaOyxaHuUs.

Hzoanextpuueckas Touka BMC. Meroas! ee onpeneneHusl.

Bszkoctb pactBopoB BMC. Vpasuenue Illtaynunrepa.

OcMmotuueckoe nasnenne pactsopoB BMC. Vpasnenue 'amepa. OHkOTUUECKOE AaBICHUE
KPOBH.

MembpanHoe paBHOBecHe JJoHHAHA U €r0 POJib.

YcroitunsocTs pactBopos BMC. BreicanuBanue, koauepsanus U €€ posib B ONOCHCTEMAX.

. 3actynHeBaHue pactBopoB BMC. CpoiicTBa cTyqHel: cUHEpe3uC U TUKCOTPOTIHSL.

IO CIOCOOHOCTH K IOUCCOLMALUU U

Moayas 4. Opranudeckasi XuMusl.

78

79

80

3.4.

. Knaccmbnxauym OpPTraHUYICCKUX peaKLII/Iﬁ MO KOJIMYCCTBY UCXOAHBIX U KOHCYHBIX BCIICCTB U
XapaKTepy peareHToB.

. COHpSDKeHI/Ie. Tumbl CONPANKECHUA B OTKPBITBIX U HUKIUYCCKUX CUCTEMAX. ApOMaTI/ILIHOCTb
coenuuenuil. IIpaBuno Xrokkens.

. DOnextpoHHble 3((HEKTHl 3aMeCTUTENIeH: WHIYKTUBHBIA M ME30MEPHBIN, WX BIHUSHUE HA
(bopMHpOBaHUE PEAKIIMOHHBIX LEHTPOB. DJIGKTPOHOIOHOPHBIE U 3JIEKTPOHOAKIENITOPHBIC
3aMECTHUTENH, UX BJIMSIHIE HA PEAKLIMOHHYIO CTOCOOHOCTh COSUHEHUH.

OIEHOYHBIE CPEACTBA I KOHTPOJA YCIEBAEMOCTH H

PE3YJIbTATOB OCBOEHUSI YYESHOU JUCITHILINHBI

3.4.1. Bunel KOHTPOJIS U aTTeCTany, POPMBI OLIEHOYHBIX CPENICTB

HaumenoBanu OueHouHbIe cpeacTBa
Ne Ne e pa3agea Koa-Bo
Buani . Koa-Bo

n/ | cemectp yueOHOMH BOIPOCO

KOHTPOJIsAA dDopma HEe3ABHCHMBI
n a AUCHUTILIHHBI B B

X BADUAHTOB

(Mmonxyns) 3aJaHuHU

1 2 3 4 5 6 7
1. 2 Moayasb 1. OcHOBHBIE THIIbI XHMHYECKHX PeaKIHil U MPOLeccoB B

(pyHKIHOHHPOBAHUM KHBbBIX CHCTEM.

Texkymuii TectupoBanue | 4 15
KOHTPOJIb: CobecenoBanu

e

Pedepar,

TOKJIAJ
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Pemenue
CUTYaLIMOHHBIX
3amad

OTtuér mo
JTa0opaTopHO
pabote
Kontponenas
padota Nel

Moayas 2. JjieMeHTbl XHMMHYeCKOH TepMOAHHAMHUKH. JJIeMeHThI

XHMHYEeCKOH KHHEeTHKH.
Texkymui
KOHTPOJIb:

Tectuposanue
CobecenoBanu
e

Pedepar,
TOKJIa
Pemenue
CUTYaI[MOHHBIX
3amad

OTtuér mo
J1a0opaTopHO
pabote
Kontponenas
pabdota Ne2

MoayJs 3. [loBepxHOCTHBIE SIBJIECHHS. AICOpOLMS.

BricOKOMOJIEKYISIPHBIE COCAUHEH
Texkymui
KOHTPOJIb:

usl.
Tectuposanue
CobecenoBanu
e

Pedepar,
TOKJIa
Pemenue
CUTYaL[MOHHBIX
3amad

OTtuér mo
JTa0opaTopHO
pabote
Kontponenas
pabota Ne3

KoJssionaubie cMCTEMEL.

Moayas 4. Opranudeckasi XuMusl.

Texkymui
KOHTPOJIb:

Tectuposanue
CobecenoBanu
e

Pedepar,

JOKJIaa
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Pemenne
CUTYaL[MOHHBIX
3a1a4 5 20
OTtuér mo
JTa0opaTopHO
pabote
Kontponenas
pabdota Ne4
5 2 [[IpomexyTOYHBI HurepHer - 15

i KOHTPOJb MO TECTUPOBaHUE

y4eOHOoMH

MUCHUIIIMHE

«XHUMHD»:

3.4.2 IIpumepsl OLICHOYHBIX CPENCTB:

Jns Texyero
KOHTPOJISA
(Texkymuit
KOHTPOJIb)

1. U3 Tpéx pactBopos: mouesnHbl, NaCl, MgCl,, conepxamux paBHOe
KOJIMYECTBO BEIIECTBA B 1 juTpe pacTBopa, HaNOOJbIIEe OCMOTUIECKOE
IaBJIeHHE UMEET PacTBOP:

a) NaCl

0) MO4YeBHHA

B) moueBnHa 1 MgCl,
r) MgCl,

2. Hanncatsb hopMyTy MULIEIUTBI KOJJIOMAHOTO PacTBOpPA, MOJTYIEHHOH
cimuBanueM 10 mu pactBopa ¢ C(¥2ZnS04) = 0,1 mons/n u 10 M pacTBOpa ¢
C(¥2(NH4),S) = 0,2 momb/m.

Jns mony4yeHHON MULIEITBI YKa3aTh:
a) coCTaB siApa

0) 3HaK 3apsia rPaHyJIbl

B) MOTEHUUAJIONPENSIISIFOIINI HOH
I') IPOTHBOHOHBI

3. KucinoTHO-OCHOBHBIE CBOMCTBA OPraHUYECKUX COEANHEHUN YMEHBIIAIOTCS B
MOCJIENOBATEIBbHOCTH:

a) eHoN, STUIIMEPKAITaH, STAHOJ
0) sTunmMepkantaH, PeHo, STaHOI
B) STAHOJI, STHJMEpKanTaH, PEeHOJ

r) 3TaHOJ, (PeHO, STUIMEpPKANTaH

1. PaccuunTaiite Benu4InHy ancopOLUH YKCYCHONW KUCIOTBI U3 BOJHOTO
pactBopa npu 291 K, eciau ussectHo, uto 11st 20% pacTBOpa YKCyCHOM
kic10ThI (p=1,026 r/cM’) TOBEPXHOCTHOE HATsLKeHHe paBHO 72,7-107 JIx/M?,
MOBEPXHOCTHOE HaTshKeHue Boabl 73,05 MK/ M.

2. s onpenenenus tutpyemoit kucnotHoctH (TK) duoskunkocreit
-3
ucnosab3osainu pacteop KOH, tutp kotoporo 2,8:10 r/mn. Ha tutpoBanue 10
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MJT OMOKHIKOCTH ObLIO 3aTpadyeHo 2,2 mi ménoun. Onpenenure
1) monsipHyto KOHLEeHTpanmto pacteopa KOH:

a) 5-107

6) 1-10"

B) 5:107"

r) 1:107

2) Tutp pactopa meénoun no HpSOy:

a) 2,45-10°°

6) 5-10°*

B) 2,45-107

r) 1:107

3) TUTPYEMYIO KUCIOTHOCTb OMOXKUIKOCTH (MOJIB/M):
a)5-10°

6) 1,1-10°

B) 5:107"

r) 11,0

3. Beruucnure AG® peakium rugpaTaiy SHYHOTo anbOyMuHa npu 25 °C, ecnu
AH° = —-6,58 xJ>x/Monb, AS°=-9,5 Jl:x/mMonp K. OueHure pojib SHTAIBITHIHOTO
U SHTPOMHITHOTO (PaKTOPOB.

st
MPOMEKYTOUYHOTO
koHTpoJs (ITK)

1. Kakue u3 nepeyncieHHbIX 3JIEKTPOJIUTOB CIIEAYET B3SITh, YTOObI
SKCIEPUMEHTANIbHO NOATBepauTh npaBuiio [lyneie-I"apau Ha npuMepe 301st
Fe(OH);, monyuennoro nenruzaipeit HCl: NaCl, NaOH, HCI, CaSO,, CaCl,,
NaZSO4, Alz(SO4)3, A1C13, K4[F6(CN)6], K3[F6(CN)6]7

2. lna peaxkunu ruaponnza NaCO3; + H,0 <> NaHCO; + NaOH ckopocts B
HAYAIBHEIA MOMEHT mpu Temmepatype 273 K cocrasmsina 2:10 momns/irc,
koHCTaHTa ckopoctu 2-1072 ¢! Onpenenure:

1) MONIEKYISIPHOCTD U MOPSOK PEAKIINU

2) Ha4aJbHYIO KOHLEHTPALHIO COJIbI

3) BeIpaske€HUS ISt KOHCTAHTBI CKOPOCTH M KOHCTAHTBI PABHOBECHUS TAHHON
peaxkuuu

4) 3HaueHne KOHCTaHTHI paBHOBecHs], ecu AG°(Na,CO3) = -1047,7
kJx/monb, AG°(NaHCO3) = —-1127,7 k[I:x/monb, AG°(NaOH) = -377,0
kJx/monb, AG°(H,0) = -237,5 xJI>x/MOJb.

5) cMmeleHne paBHOBECHs ITPU pa30aBICHUH PacTBOPA COMbI (AHAIHU3 U30TEPMBI
peaxIum).

6) uenecooOpa3HOCTh MPOBEACHHUS MPOLIECCa TPH MOBBILICHHON TEMIIEpaType,
€CJIM U3BECTHO, YTO SHTpOMUs nporecca pasHa 95 J[x/mMonb-K, a KOHCTaHTBI

ckopocreit npu 273 K u 280 K paBHBI COOTBETCTBEHHO 2107 ¢ ' u5,72:10" ¢
1

3. Okcanat KanblMsl pacTBOPSETCS B COJISTHOM KHUCJIOTE, HO HE pacTBOPSETCS B
yKcycHOU kucnore. OO0bscHUTe HAOMIOaeMoe SIBJICHHE, PACCUUTAB B KAXKAOM
Clly4ae KOHCTAHTY COBMELIEHHOTO paBHOBecHs. JlaHHBIE A pacuéra:

Ks(CaC,0,) =2,3-107, Ka (H,S04) = 6,16:10~°, Ka(CH3;COOH) = 1,74-10".
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3.5.

YUYEBHOW ANCLUMNIVHbI

3.5.1. OcHoBHas nuTepartypa

n/
No

No

AN p

HanmeHoBaHWe, ABTOp(bl)
TUN pecypca /pepakTop

2 3
Obuan xvmua:  B.A. Tlonkosa,
YyYeOHUK A.B.
(3NeKTPOHHbI YKonHuHa.
pecypc)
Monkos, B.A. B.A. [llonkos,
Obuan xumunsa:  C.A. TNy3akos.
y4eOHUK
(3NEeKTPOHHbI
pecypc)
Obuas B.A. MNonkosa,

XUMUSA:YHeOHNK

A.B.
>KonHuHa.

3.5.2. [lononHuTenbHas nnuTepatypa

HanmeHoBaHue,
TWN pecypca

2

C60opHUK 3afay u
yNpaXHeHnn Mo
obLuen XUMUW:
y4yeb6. nocobue ans
BY30B

O6uwas n
HeopraHumyeckas
XUMUS: yueo.
nocobue
(OneKTpPOHHbIN
pecypc)
Xnmua
3/1EMEHTOB:
yuebHUK
BY30B

ans

ABTOp(bl)
/pepakTop

3

C.A. My3akos,
B.A. [Monkos,
A.A. dununnosa

B.B.  [leHucosa,

B.M. TanaHoBa

T. OraHecsH,

20

AS >
g1

< E
)
s
(@)
o
=
o
@
o

3.5.3 VIHTepHeT-pecypcbl.
3BbC «KoHcynbTaHT cTyfeHTa» http://studmedlib.ru
3BbC «YHusepcuteTckas bubnumoteka online» http://www.biblioclub.ru/

3BbC «HOpaiT»

BbIXOfAHbIE  AaHHble,
aapec

4

M.: TSOTAP-Meana, 2014. - URL:

http://www.studentlibrary.ru

M: T9OTAP- Meana. 2010. URL:

http ://www.studentlibrary.ru

M. :F'30TAP-Megua, 2014.

BbixogHble JaHHble,
3NEKTPOHHBI agpec®

4

M.:tOpaiiT,2013.

PoctoB-H/[: ®eHukc, 2013.
- URL:
http://www.studentlibrary.ru

MHKOpaiiT, 2020. URL:
https://urait.ru/bcode/453034

http://www.biblio-online.ru

3NEKTPOHHbIN

YYEBHO-METOOANYECKOE N MH®POPMALUMNOHHOE OBECIMEYEHUE

Kon-Bo  3K3.
(poctynos) B
bNL

5
Heorp.z4.

Heorp.4.

300

Kon-Bo 3k3.
(pocTtynos)
B b4

5

200

Heorp.4

Heorp.a

ANeKTPOHHbIe KaTosiorn 6ubnuotekn ®reOY BO TIMY MuH3gpasa Poccun TTMY
http://lib.vgmu.ru/catalog/
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http://www.studentlibrary.ru
http://www.studentlibrary.ru
https://urait.ru/bcode/453034
http://studmedlib.ru/
http://www.biblioclub.ru/
http://www.biblio-online.ru
http://lib.vgmu.ru/catalog/

5. MepguumnHckas nutepatypa http://www.medbook.net.ru/

6. Cyberleninka https://cyberleninka.ru/
7. «KoHcynbTaHT MNatoc»  http://www. consultant.ru/
8. PubMed https://www.ncbi.nlm.nih.gov/pubmed

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

3.6. MartepuranbHO-TeXHMUYeCKOe 0becrnedeHne y4ebHOM AUCLUMINHDI

[Mpn n3yyveHN QUCLMUNANHBI UCMO/b3YHOTCA CreLMann3npoBaHHas 1abopaTopus rno XMMmm,
OCHallleHHas KOMMbIOTEPHOW TEXHUKOW C BO3MOXHOCTbIO MOAKNHOUEHUA K ceTu "UHTepHeT" u
obecneyeHnem [OCTynNa B 3/IEKTPOHHYK MH(OPMAaLMOHHO-06pa30oBaTe/ibHY0 Cpeay OpraHusauuu,
yuyebHble KOMHaTbl 411 paboTbl CTYAEHTOB - 3. Habopbl MynbTUMEANIAHbIX HArNsgHbIX NOCO6UIA Mo
pa3NNYHbLIM pasgenam AUCUMNAWHLL. Bugeodpunbm no Teme «MpaBuna TeXHUKM 6e30nacHOCTU Npu
paboTe B XMMUYECKOI nabopaTopun».

Ha6opbl CUTYaUMOHHbIX 3afady, TECTOBbIX 3afaHWii Mo M3yyaeMbiM Temam. OGyudarollas
nporpamma «Measure».

Oo6opypoBaHue (en) Homep moayns
1 2
HoyToyk (1 wr) 1
MK (2 wr) 12 3
YcTaHOBKa ans TUTPOBaHUA 3 LT) (okucnutenbHo- 1, 2, 3

BOCCTaHOBWUTE/NIbHOI0, OCaANTENTbHOrO, KI/ICI'IOTHO-OCHOBHOFO)

YcTaHOBKa A1 OnpefeneHns TemnepaTypbl 3amep3aHus pactsopos (1 12
LT)

Mewanka marimtHas MS-01 Ha 4 rHe3ga (1 wr) 1,23
TepmocTart (3 wrT) 12 3
MonapumeTp nonyteHesoin CM-1 (1 wr) 4
Becbl anekTpoHHble BL-220H-1 (1 wr) 1-4
CnekTpotoTomeTp S800 diode Array (1 wr) 13
doToanekTpokosiopumetp (1 wr) 13
Xpomatorpaguyeckas kamepa (3 ) 3
pH-meTpbI (3 W) 12
YcTaHoBKa Ana onpefenedus AH pactsopeHus conu (1 w) 2
ABTOMaTN4eckasa 6ropeTka (1 wr) 1
Habop xumunueckoi nocyppl 1-4
XUMUYecKne peakTuBbl 14
KomM6uHupoBaHHbIn pH-anekTpog (1 wr) 12
CekyHpomepbl (3 W) 2,3
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Hudposoii repmomerp (1 )

Buckosumerp OctBanpaa (3 wT)

3.7. llepeyeHb MH(OPMALMOHHBIX TEXHOJOTHH, HCMOJIb3YEeMbIX AJIsl OCYIIeCTBJICHUS
o0pa3oBaTe/IbHOT0 mpouecca Mo AUCHHUIUINHE (MOAYJI0), MPOrPAMMHOr0 ofecriedeHHs] H
HH(POPMALHOHHO-CIIPABOYHBIX CHCTEM.

Microsoft Windows 7,
ABBYY FineReader,
I'apant

CorelDRAW Graphics Suite
Kaspersky Endpoint Security

3.8. O0pa3oBare/ibHbIE TEXHOJIOTHH - HET

3.9. Pazgenbl yueOHOI AUCHHIVIMHBI M MEKAHCIUIIIMHAPHDBIE CBS3H € MOCAeYIOIUMHU

AUCUUIITHHAMH
Pa3nenibl AaHHOM AMCHUIJIMHBI,

Ne Heo0XoaAuMBIe ISl H3YUeHHs
/m | HammeHoBaHHe MOCJeAYOIHX AUCUMIIIHH I0CJIeY IO IMX ANCUHILTHHE
! Nel No2 Ne3 N4

1 2 3 4 5 6
1 AKTyaJbHbIe BONPOCHI MeJIHUHMHCKONH IHTOJOTHH H 4 4 4

" | HeiipoOuoJIOTHH
2. | buonoruyeckasi Xumusi + + + +
3. | HopmanbHas ¢usnosorus + + +
4. | HaTodusuoaorus + + + +
5. | Knuanueckasi naTopusuosorus + + + +
6. | ®apmaxoJiorus + + + +
7. | I'uruena + + +
8. | IlponeaeBTHKA BHYTPEHHHUX 00.J1e3Heil + +
9. | JIyyeBasi AMArHOCTHKA +

10 daKyJabTeTCKasi Tepanus, npodeccnoHalibHbIE + +

'| 601€3HH

11.| I'ocnuTanbHasi Tepanusi, JHI0KPHHOJIOT U

12.| dakyJabTeTCcKAsI XUPYPIHsl, YPOJIOTrHs + +

13, AHecTe3H0J10T s, PpeAHUMALHS, HHTeHCUBHAasI 4 +

Tepanusi

14.| Odranbmonorus

15.| Mukpo6uosnorusi, BUpycoJI0rust

16.| Knununuyeckasi papmakosiorus +
17.| IlponeaeBTHKA 1eTCKHUX 00JIe3HeH U HEOTJI0KHAsI +
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negnaTpus

18. MonuknuHnyeckasa neguaTpus + +

19. TocnuTanbHaa negmaTpusa + + + +

4. METOONYECKNME PEKOMEHOAL W MO PEATTUSALNN ANCUNTTNTNHDBI

Peanusaumns ANCLUMNINHBI OCYLLECTBNAETCA B COOTBETCTBMM C Y4YeOHbIM MNNaHOM B BUfe
ayANTOPHbIX 3aHATUIA (72 4ac.), BKIHOYAKOLWIMX NEKLUMOHHBIA Kypc M MPaKTUYECKME 3aHsATUSA, U
CaMOoCTONTeNbHOM paboThbl (36 uac.). OCHOBHOEe y4eGHOe BpeMs BbIAENSETCH Ha MpPaKTUYEeCKYyH
paboTy no gucumnanHe XvMus.

MpaKTUYecKne 3aHATMS MPOBOAATCA B BWAE KOHTAKTHOW paboTbl C AeMOHCTpauumen
NPaKTUYeCKMX HaBbIKOB W YMEHWMIA C WCMOMb30BaHMEM HEMMMUTALMOHHBIX TEXHOMOTUA,
TECTMPOBaHWS, PELLEHNS CUTYaLMOHHbIX 3a4ay.

CamocTosiTenbHass paboTa CTYAeHTOB MoApasymeBaeT MOArOTOBKY K (HOPMUPOBAHUIO U
pPa3BMTUIO MNPOJeCCMOHa/IbHLIX HaBbIKOB 006y4alollerocs W BK/IKOYaeT pacyeTHO-rpagmyeckme
paboTbl, MOArOTOBKY peepaToB, [AOKNaA0B, MNOArOTOBKY K TEKYLIEMY W MPOMEXYTOYHOMY
KOHTPO/IO, O0TYeThbl N0 NabopaTopHbIM paboTam, MOATOTOBKY K 3aHATUSAM.

PaboTa ¢ MH(OPMaLMOHHLIMY UCTOYHMKAMM M YUYeBHOI NNTepaTypoil paccmMaTprBaeTCcs Kak
CamMOCTOATENbHAA [eATeNIbHOCTb Obydyarwmuxcs no gucumnianHe XuMMUA U BbINOJHAETCA B
npegenax 4yacos, OTBOAMMbIX Ha eé nsyyeHue (B pasgene CP). Kaxpgblii obyyatowmincsa obecrneyeH
[0CTYNOM K 61MbnnoTeyYHbIM (hoHAaM YHMBepcuTeTa.

Mo Kaxaomy pasgeny ydyebHoOW auvcumnavHbl (Mofyns) paspaboTaHbl MeTOAMYECKMe
yKasaHua ans cTygeHToB «Mogynb 1 OCHOBHble TUMbl XMMWUYECKUX peakuMil 1 npoLeccoB B
(YHKLUMOHMPOBAHMM XXMBbIX CUCTEM», «Moaynb 2. DNeMEeHTbl XMMMWYECKON TepMOAMHAMUKM.
JNemMeHTbl XUMUYECKOW KUHETUKU», «Mopaynb 3. [1OBEPXHOCTHblE fBAeHUA. Agcopbums.
KonnoungHole cnuctembl. BbICOKOMONEKYNAPHbIE COeANHEHUsA», «Mofynb 4. OpraHnyeckas Xumunsa»
N MeTOAMYECKMe pekoMeHaauunu gna npenogasateneit «Mogynb 1 OCHOBHble TUMbl XUMWUYECKUX
peakuuii 1 nNpoLeccoB B (YHKLUMOHMPOBAHWUM IKUBLIX CUCTEM», «Mogynb 2. 3NeMeHThbI
XMMUYECKON TEPMOAUHAMUKN. DNIEMEHTbI XUMUYECKON KUHETUKM», «Mopgynb 3. NOBEPXHOCTHbIE
aBneHuns. Agcopbumsa. KonnongHole cuctembl. BbICOKOMONEKYNSPHbIE COeAuMHEHMSA», «Mogaynb 4.
OpraHunyeckas Xummus».

Mpn OCBOEHMM YUYeBHON AMCUMNAMHBI (MOAYNS) 06y4vatoLmecs camoCTOATENbHO NPOBOAAT
3KCNEePVMEHT, 0hOopPMAAIOT pe3ynbTaTbl 3KCNeprMeHTa (pacyeThbl, rpadukmn) 1 NpPeLcTaBnsaoT UX B
BUAe OoTyeTa.

Ob6yyeHve B  rpynne  (OpMUpPyeT  HaBblKM  KOMaHAHOW  [eATeNbHOCTU U
KOMMYHWKabeNbHOCTb.

OcBoeHve  gucumnanHbl  (MOAynsl)  CMOCOBCTBYeT  pasBuUTMIO Yy  06y4aroLmnxcs
KOMMYHUKATUBHbIX HaBblKOB Ha pPa3HbIX YPOBHAX [NA pelleHus 3aday, COOTBETCTBYHOLLMX TUNy
NPOeCcCUOHaNbHOW AeATeNbHOCTM, HamnpaB/ieHHbIX Ha 06BEKT NPOdecCUOHaIbHON AeATeNIbHOCTU
Ha OCHOBe (hOpMMPOBAHUA COOTBETCTBYHOLIMX KOMNeTeHUMin. Ob6ecneynBaeT BbIMOSIHEHME
TPYZOBbIX AEACTBUIA B pamMKax TPYZLOBbIX (DYHKUMIA npoteccnoHansHoro ctaHgapta (02.008 Bpau-
neauatp y4acTKOBbIWA).

TeKyLMiA KOHTPONb OCBOEHUA AUCUUNAMHBI (MOAYNS) OnpefenseTca npu akTUBHOM W/Mau
MHTEPaKTUBHOM B3aMMOAECTBMMN 00YyYalOLWMXCS U Npenojasatens BO BPeMA KOHTaKTHON paboThl,
npy  LEMOHCTpauuy NpakTUYECKUX HaBbIKOB W YMEHWA, oueHKe paboTbl € 1a60paTopHbIM
obopyfoBaHMEM, peLleHUn TUMOBbIX 3afa4y, TeCcTUPOBaHWUMW, MPefyCMOTPEHHbIX (opMUpyemMbiMU
KOMMNEeTEHUMAMN peann3yeMoit AncLmnanHbl (Mogyns)

MpomexyToyHas aTTecTalus NPOBOAUTCA B ()opMe, MPefyCMOTPEHHON YyYeBHbIM MAaHoM C
MCMoMb30BaHWEM TECTOBOI0 KOHTPOMSA, KOHTPO/IbHLIX BONPOCOB MNpu cobecesoBaHUM.
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Bompoce! mo yueOHOM AucHUIIMHE (MOAYIIO) BKIIIOYEHBI B [ 0CyapCTBEHHYIO HTOTOBYIO
aTTECTALUIO BBIITYCKHUKOB.

5. OCOBEHHOCTMU PEAJIN3AIINN JUCHUIIVIMHBI JIUIA OBYUHAIOIIUXCA C
OI'PAHUYEHHBIMH BO3ZMOKHOCTAMMU 3JOPOBbA 1 UHBAJIMIOB

5.1.1. Hannuune COOTBETCTBYIOIUX YCIOBUN peaTn3aliid JUCLUTIINHBI

Jns oOy4aromuxcs M3 YHCla WHBAJIUAOB W JIMI[ C OrPAHHYEHHBIMH BO3MOYKHOCTSIMH
3nopoBbsi (OB3) Ha OCHOBaHMM MHCHMEHHOTO 3asBIICHHS TUCIMILIMHA PEATH3YETCS C y4EeTOM
0COOEHHOCTEN TMCUXO(PHU3UUECKOTO PAa3BUTHS, HHIAMBUIYAJbHBIX BO3MOXHOCTEH W COCTOSHUSI
30pOBbs (ajiee - MHAUBUAYATbHBIX 0coOeHHOCTel ). ObecneunBaercs COOMONEHNE CIENYIOITNX
o0mux  TpeOOBaHWIA,  HCMOJB30BAHUE  CIEIHANBHBIX  TEXHUYECKUX  CPEACTB  OOydYeHWUsI
KOJUIEKTUBHOIO W  HMHIUBHUIYaJbHOTO TIOJb30BAHUS, MPENOCTABIICHUE YCIyT acCHCTEHTa
(MOMOIIIHKKA), OKa3bIBAIOIIEr0 TAKOMY OOy4aromeMycss HEOOXOIUMYI0 TEXHUYECKYIO MOMOIIb,
obecrieueHre JOCTyMa B 37aHUS M IMOMEMIEHHs, M€ MPOXOIAT 3aHSTUS, OPYyrue yCIOBHs, Oe3
KOTOPBIX HEBO3MOYKHO HJTH 3aTPYAHEHO U3YUEHHE TUCIIUITIMHBI.

5.1.2. Obecnieuenne cobmoaeHus o0mux TpedoBaHui

IIpn peanuzanuy IUCHUIUIMHBI HA OCHOBAHWW NHCBMEHHOTO 3asBJICHHs OOYYaromerocs
obecrnieunBaercss coONMONEHHE CHEeaymuX oOmux TpeOOBaHWA: NPOBEACHUE 3aHITHHA IS
ofyyaromuxcsa-uHBIUAOB U ul ¢ OB3 B OfHOW ayAUTOPHUH COBMECTHO C OOYYarOIIUMUCS, HE
UMEIOLIUMH OTrPAaHMYEHHBIX BO3MOJKHOCTEH 3[0pOBbs, €CIH O5TO HE CO3JaeT TpPyAHOCTEN
o0ydaromuMcs; TPUCYTCTBHE B ayJAUTOPHH AaCCUCTEHTAa (ACCHCTEHTOB), OKa3bIBAIOMIEro(1X)
oOy4aromuMcsi HEOOXOOUMYI0 TEXHHYECKYI0 TIOMOIIb C Y4YeTOM UX HHIUBHIYaJbHBIX
0COOEHHOCTEH; MOJIb30BaHIE HEOOXOIUMBIMU O0YHaOIUMCS TEXHUYECKIMHU CPEACTBAMH C YIETOM
WX UHIUBUAYAJIbHBIX OCOOCHHOCTEH.

5.1.3. JoBenenue na0 cBeneHHss OOyYarOIIUXCSl C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBBS B IOCTYITHOM ISt HUX (OpMe BCeX JIOKAbHBIX HOpMaTHBHBIX akToB @I'EOY BO TIMY
Munsapasa Poccun.

Bce nokanpHbie HopMaTuBHble akTel @I BOY BO TIMVY Munszapasa Poccun no Bonpocam
peann3ay TUCIHUILTNHBI (MOAYJIsl) TOBOIATCS A0 cBeaeHus obyuarommxcst ¢ OB3 B moctynHOMH
111 HUX opme.

5.1.4. Peanusaumss yBeJHYEHUs MNPOAOJDKUTENBHOCTH MPOXOXKAECHUA MPOMEXYTOYHOU
aTTeCTallMd IO OTHOLICHHIO K YCTAHOBJEHHON NPOJOJDKUTENBHOCTH Ml OOyHaroLerocst ¢
OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 310POBbSI.

@opmMa TMpPOBEOCHHUS TEKyUleH W MPOMEKYTOUHOM AaTTeCTalMH MO0 JUCLUMIUIMHE IS
00y4armuxcst UHBAJIMIOB H JIUL C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBbsI YCTAHABJINBAETCSI C
yUETOM HHIUBUAYAIbHBIX ICUXO(U3NUECKHX OCOOeHHOCTEH (YyCTHO, NMHUChMEHHO Ha Oymare,
MUCHbMEHHO Ha KOMIIBIOTEPE, B (pOpMe TECTHPOBAHMA U T.IL.). [IpOJOIKUTENBHOCTD MPOXOKACHUS
MPOMEXYTOUHOH aTTecTallid 1O OTHOUIEHMI0O K  YCTaHOBJIGHHOM NPOAOJDKUTEIbHOCTH
YBEJIIMYMBAETCS TI0 MUCHMEHHOMY 3asIBJICHHIO OOYYaIOIIerocsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
310poBbs. IIpOIOIKUTENBPHOCTh TOATOTOBKU OOYYArOIIErocss K OTBETY Ha 3a4eTe YBEIHMYUBACTCS
He MeHee yeM Ha 0,5 Jaca.
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