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Mpwn pa3paboTke paboyein nporpamMmMbl y4e6HOW ANCLUNANHBI B OCHOBY MOMOXEHbI:

1) ®I'OC BO no HanpaBneHWto NoArotoBku (cneymansHoctn) 31.05.01 Jleye6Hoe Aaeno,
YTBEPXAEHHbIN MUHUCTePCTBOM 06pa3oBaHus U Hayku P® oT «09» despans 2016 r. Ne 95.

2) Yu4ebHblin nnaH no cneyunanbHocTn 31.05.01 JleuebHOe Aeno, yTBEPXKAEHHbIN YUYEHbIM COBETOM
®re0yY BO TTMY MuH3zgpasa Poccun «18» Hosabpsa 2016 r., MpoTokon Ne 3.

Pabouasi nporpamma y4ebHOM AMCUMNAMHBLI 0A06peHa Ha 3acefaHuM Kadeapbl 06Lier K
61010rMYeckoin xummm ot «20» mas 2016 r. MpoTokon Nell.

3aBegytowmii Kadeapoii (MBaHoBa H.C.)
nognuncb (oJ7[e]
Pa3paboTunku:
3aB. Kaeapoi obLeit 1
OMONOrNYECKON XUMUN, JOLEHT VBaHoBa H.C.
(3aHMMaemas LOMKHOCTb) (nognuce) (MHULMansl, Gamunmns)



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 TAKXK€ YMEHUH BBINOJHATh PACUETHI TAPAMETPOB STHX TMPOIECCOB, 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,

- obydeHue CTyIEHTOB BBIOOPY ONTHUMAJBHBIX (PHU3UKO-XUMHUYECKUX METOIOB aHA/u3a B
MeOUITUHE,

- (opmupoBaHue y CTYAEHTOB NPAKTHYECKUX YMEHHH TIMOCTAHOBKH U BBIOJHEHUS

SKCTIIEPUMEHTANILHOU pabOThI ¢ MOCIENYIOIIeH MaTeMaTHIeCKOH 00pabOTKON MOJTYYeHHBIX TAHHBIX,

- O3HAKOMJICHHE CTYJIEHTOB C MpaBHiaMi Oe30macHol paboThl B XUMHUYECKOH J1labopaTopuu
U OCYINECTBJICHHEM KOHTPOJIS 3a COONMIOZCHHEM M 00eCIeueHHEeM 3KOJOTHYECKOH 0e30MacHOCTH
npu paboTe ¢ peakTHBaMU,

- (hopMHUpOBaHKE y CTYJIEHTOB HABBIKOB M3YYEHUSI HAYIHON XUMHUYECKOH JIUTEPATYPHI.

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 W yMEHHWH, MOJYYEHHBIX NMPH H3yYEHHH Kypca XUMHH,
¢$u3nku, MaTeMaTuku U Ouooruu 001eo0dpa3oBaTENbHBIX YUEOHBIX 3aBEICHUH.

2.3. TpeGoBaHus K pe3yJabTATAM OCBOEHHS Y4eOHOI AUCHHILTHHBI



2.3.1. M3yyeHue y4eOHOI AUCUUILIMHBI HATIPABJeHO HA dopMHpoBaHHe Y cTyAeHTOB 00meKyabTYpHbIX (OK) u o0menpodeccuoHaIbHBIX
komnerenuuii (OIIK):

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 | HUCIIOJIb3yEeMbIX 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 SKCIEPUMEHTA, TabTudHbIe pacyeTsl, pacyeTHO-
CCTECTBEHHOHAYYH | veronbl aHAIN3a B MEJULIMHE | POBOAMTH 3JIEMEHTAPHYIO PCIAKTOPEL, TIOUCK B rpaduueckyro

BIX TTOHSATHH U
METO/OB NP
pelIeHun
poeCCHOHATLHBI
X 3aj1a4

(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
COCTOSIHUSI OPTaHU3Ma,

- 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 npotheccroHanbHOW AeaTeNbHOCTM BbIMYCKHMKA
2.4.1. O6bEKTbI NPOdeccnoHasIbHON AeaTeNIbHOCTU BbIMYCKHUKOB

- HaceneHue;

- NaLWeHTHI.

2.4.2 3afauun npogeccMoHaNbHON AesATeNIbHOCTU BbiMYCKHUKOB

- (hopMupoBaHUe Yy HaceneHws, MauMeHTOB W Y/IEHOB WX CeMeil MOTMBALUW, Harnpas/fieHHOW Ha
COXpaHeHne 1 yKpenaeHne CBOEro 340p0Bbs U 340P0BbA OKPYXKAIOLLNX;
- ANarHocTrKa 3a60/1eBaHMI U NATONOrMYECKMUX COCTOSAHWNIA NaLMeHTOB.

2.4.3. Buabl NpoteCCUOHa/IbHON LeATe/IbHOCTU, KOTOPbIe /1eXkaT B OCHOBE NpenojaBaHus
AaHHOW ANCLUNINHDI:

1 MeMLUHCKas;

2. Hay4yHo-uccnefoBaTenbcKas

3. OCHOBHAA HACTb

3.1. O6bem yuebHOM ANCUNNANHBI U BUAbI Y4ebHOM paboThbl

5 CemecTp
Bug yuebHoM paboThbl qgsgg Ne 1
YyacoB
1 2 3
AyONTOpHbIE 3aHATUA (BCEr0), B TOM YmChe: 72 72
Nekunn () 20 20
MpakTnyeckune 3aHaTus (M3) 52 52
CemuHapsbl (C) - -
NabopaTopHble paboTsl (J1P) -
CamocToaTenbHasa pabota ctygeHTa (CPC), B TOM 36 36
uucne:
MoAroToBKa K NpoMe>XyTo4yHoMy KoHTponto (MMK) 4 4
MoAroToBKa K KOHTPO/bHbIM paboTam (MKP) 7 7
MogroToska K TekywemMy KoHTponto (MTK) 7 7
NHTepHeT-TpeHa>kepbl(UT) 2 2
MogroToBkapedepaTa (MP) 4 4
MogroToska K 3aHaTuam (IM3) 12 12
Bug npomMeXxyTouHOi aTTecTauum 3a4et 3auéT
NTOrO: O6Las yac. 108 108
TPYAOEMKOCTb 3ET 3 3



3.2.1 Pazagenbl y4eOHOMH AUCHUIIHHBI M KOMIIETEHIIMH, KOTOPbIe 10/LKHBI ObITh 0CBOEHbI IIPH UX H3y4YeHHH

Ne HaumenoBanmue pasaena
No/mn N Tembl pa3aesios
KOMIIETEeHIIHH y4eOHOH M CUHILIHHBI

1 2 3 4
L. Moayas 1: OcHOBHBIE THIIBI
OK-1 XHMHYECKHX eaKIHui H

p
OlIK -7 NMPOLECCOB 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
KHMCJIOTHOCTH M OCHOBHOCTH, CBSI3b MEXJy KOHCTAHTOH KHUCJIOTHOCTH WU OCHOBHOCTH B
COMpsKEHHOW  MPOTOJIMTUYECKON — mape, obmast ~ KOHCTAQHTa  COBMELIEHHOTO
IpoTONUTHYECKOro paBHOBecus. MonHoe npoussenenue Boawl, pH pactBopos. I'maponus
COJIEH; CTeNneHb M KOHCTaHTa ruapommsa. Kucnornocts sxenypodHoro coka. Pons pH B
OMONIOrNYEeCKHX JKUAKOCTSIX OPraHNu3Ma.

Koncranra pacreopumoctn. O01mast KOHCTaHTa COBMELIEHHOTO T'€TePOreHHOIO PABHOBECHS.
VYcnosusi obpasoBaHuss M pacTBOpeHHs ocanka. SBnenme msomopdusma. Ilpumenenue
peakLuy OCaXXIeHUs B KIIMHUIECKOM aHajIn3e, B aHanu3e hapMIipenaparos.

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

Koopnunanuonnas teopuss Bepnepa. Ilpupoga XuUMHUYECKON CBA3H B KOMILIEKCHBIX
coennHeHusX. Kimaccuukaums KOMIUIEKCHBIX coennHeHn. HoMeHKaTypa KOMIUIEKCHBIX
coennHeHnil. llommnmenratHele nuraHabl.  Xematupoanue. CTpoeHHe TeMOrIoOHHa,
xjopodmiaa.  YCTOWYMBOCTh KOMIUIEKCHBIX COEIUHEHMH B pacTBopax. KoHcTaHTa
HECTONMKOCTH KoMIuiekca. Tokcuueckoe NeHCTBHE COIeH TAKEbIX MEeTalIOB. AHTUIOTHI.




BOCCTaAHOBUTCJILHBIC
PaBHOBECHUA U MPOLECCHIL

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC PABHOBECHSI. MeXaHM3M BO3HUKHOBEHHUSI PENOKC-
noteHuuanga. YpasHenue Hepacra-Ilerepca. CpaBHuTenpHass cujia OKUCIUTENEH U
BoccTraHoBuTeneil. [IporHosupoBaHue HampaBJICHUs PENOKC-PABHOBECHI MO BEJIMYHMHAM
penokc-norennuanos u 3HadeHuto JJ{C. KoHncranra penokc-paBHoBecus u €€ cBsizb ¢ J/C.
ITorenuuomerpus.

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 TEPMOAWHAMHUKH. B3auMOCBA3bp MexAy MOpoLeccaMu
oOMeHa BEIeCTBOM U SHEpruel B oOpranm3Me. XuMudeckast OMO3HEepreTHKa.

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

[lepBoe Hawano TepMoaMHAMHUKU. JHTanbmus. CTaHAAPTHBIE 3HTANBINK OOPa30BAaHUS H
cropanusi BeulectBa. CTaHnapTHas 3HTanbnus peakuuid. 3akoH I'ecca. Ilpumenenue
NePBOTo Havyajia K OHOCUCTEMaM.

Bropoe nawano TtepmomumHammku. OOpatuMble W HeoOpaTHMbIe MPOLECCHI. JHTPOIIHSL
Oneprusi I'mb0ca. IIporHo3upoBaHHE HANPABICHUS CAMONPOHM3BOJIBHO MPOTEKAIOIINX
MPOLIECCOB B U30JIUPOBAHHOM U 3aKPBITON CUCTEMAX; POJIb SHTAIBIUHHOIO U SHTPONUIHOTO
dakropoB. TepmomuHamudeckue ycioBus paBHOBecus. CraHmapTHble dHepruu [ ubbca
oOpa3oBaHusi U OMOJOTHMYECKOro OKHCcHeHHs BemecTtsa. CrtanmapTHas sHeprus [ ubbca
peakiuu. [IpuMepsl SK33PTOHMYECKUX M SHIIPTOHMUYECKUX IPOLIECCOB, MPOTEKAOIINX B
opranusme. [IpHHINT SHEPTETHYECKOTO COMPSIKEHMS.

Xumuueckoe paBHoBecue. OOpaTumble W HeoOpaTUMbIe peakuud. TepMOAMHAMUYECKHe
YCJIOBUSl PABHOBECHsI B M30JUPOBAHHBIX U 3aKPBITHIX cucTemax. KOHCTaHTa XMMHYECKOro

8




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

paBHOBecHsl. Y paBHEHHE U30TEPMBbI U N300apbl XUMUYECKOH PEaKIIHH.

[IpenMeT 1 OCHOBHBIE MOHATHS XUMHUYECKON KUHETUKH. XUMHYECKasi KHHETHKA KaK OCHOBA
IUTSI I3YYEHUS] CKOPOCTEH U MEXaHM3MOB OMOXMMUYECKUX TporeccoB. CKOPOCTh CpemHsis,
UCTUHHAsS ckopocTh. Knmaccudukaiust peaknuii B KWHETUKE. TOMOTE€HHBIE, TeTePOTreHHbIE,
MPOCTBIE U CJIOKHBIE peaKUud. MOJIEKYJISAPHOCTb 3JIEMEHTAPHOTO aKTa PEAKLIMU.

Kunernueckue ypasHenus. Ilopspok peaxkuuu. Ilepuoa nmonynpespaiueHus.. 3aBUCUMOCTb
CKOPOCTH pEaKLUUHU OT KOHUEeHTpauuu. KuHeTnueckue ypaBHEHUs peakLUUuld HYJEBOTO,
MEPBOro, BTOPOTO MOPSAKOB. JKCINEPUMEHTaJbHbIE METOAbl ONpeAeNeHHUs CKOPOCTH U
KOHCTaHTBI CKOPOCTH PEAKLIUM.

3aBHCHMOCTb CKOPOCTH peakLUH OT TeMIeparypel. TemmeparypHbiii ko3(GULIUEHT
CKOPOCTH PEaKLMHU 1 ero 0COOEHHOCTH 151 OMOXUMHUYECKHUX TporeccoB. [ToHsTHE 0 Teopun
AKTUBHBIX COYAPEHHUN. DHEPrHsl aKTUBALMHU. Y paBHEHHE ApPpPEHUYCa, POJIb CTEPUIECKOTO
daxropa. IlonsaTre 0 TeOpUN NEPEXOIHOTO COCTOSTHUS.

Karanu3. TOMOreHHBIi H  Te€TEPOreHHBIH  KaTaiu3. OJHEPreTU4Yeckuid  npoduib
KaTanuTuuecko peakip. (OCOOEHHOCTH KAaTAJIMTUYECKOH AaKTUBHOCTH (PEpMEHTOB.
YpasHeHue Muxasnuca-MeHTEH U €ro aHaius.

OK-1
OIIK -7

Moayan 3. IloBepxHOCTHBIE
siBJIeHHs1. Ancopoumust.
Konsouannbie pacTsopbi.
BricOKOMOJIEKYISIPHBIE
COeHHEeHHSI.

7. ®U3UKO-XUMUSI
MOBEPXHOCTHBIX SIBJICHUI B
(YHKIIMOHUPOBAHUH JKUBBIX
CHCTEM.

AncopOUMOHHBIE pPAaBHOBECHS M TPOIECCHl HA TMOABIDKHBIX TpaHUIax pasaena das.
IMosepxHocTHast sHeprus [ mOOCa M MOBEPXHOCTHOE HaTsKeHME. AncopOuus. YpaBHEHUE
I'u66ca. IToBepXHOCTHO-aKTUBHBIE W TIOBEPXHOCTHO-WHAKTHBHBIC BeIllecTBa. 3MeHeHue
MOBEPXHOCTHOH AaKTHUBHOCTU B TOMOJIOTHYECKHX psinax (mpaBuiio TpaydOe-/{rokio).
Wzorepma ancopOumu. OpueHTaluss MOJEKYJ B TOBEPXHOCTHOM CJIO€ U CTPYKTypa
OuomeMOpaH.

AncopOUMOHHBIE pPAaBHOBECHS] HA HEMONBIDKHBIX TpaHulax pasgena (as. Dusudeckas
ancopbums u xemocopOuusi. AncopOuusi W3 PacTBOPOB. VYpasHenune JleHrmropa.
3aBUCUMOCTb BEIMYUHBI aACOPOLMU OT pasnudHbIX (PakTopoB. [IpaBuyio BbIpaBHUBAHHUS
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8. DUBHKO-XUMHUS
JUCHEPCHBIX CUCTEM B
(YHKIIUOHUPOBAHUH JKUBBIX
CHCTEM.

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

nonsipHocTed. M30uparenpHast ancopOiusi. 3HadeHHe aaCOPOIMOHHBIX MPOLIECCOB B
KU3HEOCATCIIBHOCTH. DU3UKO-XUMHUYECKHE OCHOBBI aI[COp6L[PIOHHOfI TCpamnuuy,
reMocopOINH, MPUMEHEHNE B MEIUIITHE HOHUTOB. XpomaTtorpadus.

Knaccmbnxaum{ AUCIICPCHBIX CUCTEM MO CTCINCHU JUCHEPCHOCTU W arperaTHOMYy
COCTOSIHUIO; TIO CHJIE MEXMOJIEKYJSIPHOTO B3aUMOIEHCTBHA MEXIy AMCIEPCHOH (a3oil u
nucnepcuoHHon cpenoi. Ilpupoma kosmmounHoro cocrosHus. llonmyueHwe u CBOICTBA
IUCTIepCHBIX cucTeM. [lmanus, snekrpoaunanus, yiapTpaduisrpanns. PU3HKO-XUMUYECKHE
NPUHIUNB! (YHKIIMOHUPOBAHUS MCKYCCTBEHHON MOYKH. DJIEKTPOKUHETHUECKHE CBOWCTBA:
37eKTpoope3 M 3IEKTPOOCMOC, NOTEHIMAN TEYEHUsS U TOTEHLHAN CEeIUMEHTALUU.
CtpoeHue NBONHHOIO 3JEKTPUUECKOrO CJOsA. DJIEKTPOKMHETHUUECKMM MOTEHIal U €ero
3aBHCHMOCTD OT Pa3JINYHBIX (PaKTOPOB.

YcroiunBocTh aucnepcHbIx cucteM. CenMMEHTalMOHHAs U arperaTuBHasl yCTOMYMBOCTD
auosonei. DaxkTophl, BAMAKOIIHE HAa YCTOMUMBOCTBL Juosoned. Koarymanms. Ilopor
koaryysauuu U ero onpenenenue. llpasuno Illyneue-I'apau; siBaeHHWe NPUBBIKAHUA.
Bzaumuas koarymsanus. IloHaTue o coBpeMeHHBIX Teopusix koaryisinuu. Konmoupgnas
3amuTa U nentusauus. Komnounnele [TAB; Guonormuecku BakHble KoyutouaHble 1TAB
(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
MakpoMoJiekyJsl. MexanusMm Habyxanus u pacteopernss BMC. 3aBHCHUMOCTD BETMIHHbBI
HaOyxaHMsI OT pa3N4HbIX (PAaKTOPOB. AHOMANbHAs BI3KOCTh pacTBopoB BMC. YpaBueHune
IItaynuurepa. BsaskocTs KpOBH U APYTUX OMONOTHYECKUX KUAKOCTeH. OcMoTHYeCKOe
naByieHHe pacTBOpoB OnononumMepoB. [lonmanextTponuter. M3031ekTpryeckas Touka u
MeToabl €€ onpenenenus. MemOpanHoe papHoBecue JlonHaHa. OHKOTHYECKOE JaBJICHUE
MJ1a3Mbl U CBIBOPOTKU KPOBHU.

Y cTOHYMBOCTH PacTBOPOB OHOMOIUMepOB. BricannBanne OMOMonMMepoB 13 pacTBopa.
Koauepsarus u e¢ posib B OMONOrHYecKUX cucTeMax. 3acTyiHeBanune pacteopos BMC.
CaoiicTBa CTyHEN: CUHEPE3UC U TUKCOTPOIIHSI.

Moayas 4. Opranuueckas

10




OIIK -7

XHMHUA.

9. Knaccudukarus
OPraHUYECKHUX PEaKLIUM.

ConpsixéHHbIE U
apOMaTHYECKNE COSTMHEHUS.

10. B3aumMHoe BiusiHUE
(YHKIIMOHAJILHBIX TPYII B
MOJIeKyJ1axX OMOJIOTHYECKH
AKTHUBHBIX
noJUreTepodyHKINMOHAIBHBIX
U BBICOKOMOJIEKYJIIPHBIX
OPraHUYE€CKUX COCIUHEHUH.

Knaccudukarmms opraHuuecKUX peakuuid MO KOJMYECTBY MCXOIHBIX U KOHEUHBIX BELIECTB,
no xapaktepy peareHToB. COIpsDKEHHbIE COEIMHEHHUS: TUIIbl COIPSDKEHUs, IPUMEpPHI
OTKPBITBIX U 3aKPBITHIX COMPSDKEHHBIX CUCTEM. APOMAaTUYHOCTb COEAUHEHUH.

B3anmHOEe BIMSHHE aTOMOB B MOJIEKYJIe. ODJEKTPOHHbIE 3(PQPEKThl: WHIYKTUBHBIA U
ME€30MEPHBIN. DJIEKTPOJOHOPHBIE U 3JIEKTPOAKLENTOPHbIE 3aMECTUTENHU, WX BIUSHUE Ha
PEAKIMOHHYIO CIIOCOOHOCTH COSTUHEHUH.

3.2.2. Pazaeibl yueOHOMH AUCHHUIINHBI, BUABI YUe0OHOI1 1esiTeIbHOCTH U (POPMBbI KOHTPOJIS

Buabl yueOHoM AesITeJIbHOCTH,
BKJIIOUYASI CAMOCTOSITEIbHYI0
Ne HaumeHoBaHue pa3aesa
Ne/min . padoTy CTyeHTOB ®opMBbI TeKYLIero KOHTPOJISI yCeBaeMOCTH
ceMecTpa Y4eOHOH QM CUHILTHHBI
(B yacax)
J| JP | I3 | CPC BCero
1 2 3 4 5 6 7 8 9
1. 1 Moayas 1 7 16 9 32
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1. Ilporonmutuyeckue
PaBHOBECHSA U IIPOLECCHL.

I'eTeporennble paBHOBECHS U

IIPOLIECCHI B PACTBOPAX
3JIEKTPOJIUTOB
2. BydepHbie pacTBOpPBI

3. Peakuun
KOMILIEKCOOOpa30BaHuUs
4. OKUCIUTENBHO-
BOCCTAHOBUTEINIbHBIC
PaBHOBECHS U IPOLIECCHI.
OTuet no moayo Nel

10

11

10

cobecenoBaHue, pellieHHe CUTYALHOHHbBIX 3a/1a,
TECTUPOBAHUE, OTYET MO JJabopaTopHOU padore,
pedepart, DOKJIa, HHTEPHET-TPEHAXKEP, KOHTPOJIbHASI
pabora mo moxayito Nel ¢ cobecenoBanueM

Moayab Ne2

5. OcHOBHBIE IOHSTUS
TepMoanHamuku. Ilepsoe n
BTOPOE Havana
TEPMOIUHAMHUKH.

6. OCHOBHBIE TTOHSITHUS
XUMHYECKON KUHETHKH.
Knaccupukaums peakuuii B
KUHETHKE.

7. Otuet o moayro Ne2

12

23

cobecenoBaHue, pelieHHe CUTYaLHOHHbBIX 3a/1a,
TEeCTUPOBAHUE, OTYET MO JJabopaTopHOU padore,
pedepart, DOKJIa, HHTEPHET-TPEHAXKEP, KOHTPOJIbHASI
pabora mo moxayito Ne2 ¢ cobecenoBanueM

Moayab 3

16

10

33

cobecenoBaHue, pelieHHe CUTYaLHOHHbIX 31,
TEeCTUPOBAHUE, OTYET MO JJabopaTopHOU padore,

12




8. DU3UKO-XUMHUS
MTOBEPXHOCTHBIX SIBJIEHUI B
(YHKITHOHUPOBAHUH JKUBBIX
CHCTEM.

9. ®U3NKO-XUMHUS TUCTIEPCHBIX
cUCTeM B (PYHKIIMOHUPOBAHUH

JKHBBIX CHCTEM.
10. buomorndecku akTUBHbBIE
BBICOKOMOJIEKYJISIPHBIC
BelleCcTBa (CTPOSHHE,
CBOICTBA, y4acCTHE B
(YHKITHOHUPOBAHUH JKUBBIX
CUCTEM).

11. Otuer no moaysro Ne3

pedepart, DOKJIa, HHTEPHET-TPEHAXKEP, KOHTPOJIbHASI
pabota mo moxayito Ne3 ¢ cobecenoBanreM

Moayas 4

12. Knaccupukauus
OpPraHUYeCKUX PEaKLUi.
Conpsix€HHbIe U
apOMaTHYECKNE COSTMHEHUSI.

12

cobecenoBaHue, pelieHHe CUTYaLHOHHbBIX 31,
TEeCTUPOBAHUE, OTYET MO JJabopaTopHOU padore,
pedepart, DOKJIa, HHTEPHET-TPEHAXKEP, KOHTPOJIbHASI
pabora mo moxayito Ned ¢ cobecenoBanueM
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13. B3aumHoe BiusiHUE
(YHKIIMOHAJIBHBIX TPYIII B
MOJIEKYJIaX OUOJIOTMUeCKH
AKTUBHBIX
noJureTepodyHKIIMOHATBHBIX
U BBICOKOMOJIEKYJISIPHBIX
OPraHUYE€CKUX COECIUHECHU.
Otuer no monymto Ned

14. IIpomexyTOUHBIN
KOHTPOJIb MO TUCLIUILINHE
Xumus

HHTCPHET-TECT MO AUCHUILJIMHE Xumust

HTOI'O:

20

52

36

108

14




3.2.3. Ha3paHue TeM JleKIHH H KOJHYECTBO YACOB IO ceMecTpaM H3ydeHHUsl yueOHOH

AUCHHUIITHHBI
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 TepMoArHaMUKU. [lepBoe 1 BTropoe Hauana TepMOAUHAMUKHY. | 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
' rpaHunuax pasznena $as. @akTopsl, BAMSIOMNE Ha aACOPOIHMOHHYIO CIIOCOOHOCTB.
3 Knaccnpukauus AuCrepCHbIX CUCTEM. DJIEKTPOKHMHETHUECKNE CBOHCTBA U 2
' YCTOHYMBOCTb KOJUIOUAHBIX PAaCTBOPOB.
9. Konnounnsie [TAB. Munennoobpazosanne B pacrBopax [IAB. Jlumocomsr. 1
10 CaoticTea pactBopoB BMC: 0cOO€HHOCTH paCTBOPEHHS], PEOJIOTUYECKUE 2
' cBOIicTBa, ocMoc. YcToitunsocTs pactBopoB BMC.
Knaccupukauus oprannueckux peaxuid. Conpspkenne. BzanMuoe Biaustaie 2
11. (YHKIMOHAIBHBIX TPYIIT B MOJIEKYJIaX reTepOo(yHKUHOHATIBHBIX U
BBICOKOMOJIEKYJISIpHbIX BAB.
Hroro yacos B cemecTpe 20

3.2.4. HazpaHue TeM NPAKTHYECKHX 3AHATHH H KOJHMYECTBO YACOB MO CeMECTPaM H3y4YC€HHUSA
y4eOHOH JHCHHILIHHBI

Jrj;-)n Ha3Banue TeM NpakTHYeCKUX 3aHATHH Y4eOHOH AU CUHIINHBI Yacebl
1 2 3
1 cemecTp
CriocoObl  BRIpaKeHHsI KOHLIEHTpPALMM pacTBOpoB. [IpurorosieHue pactBopa
1 3aJAHHON KOHLIEHTPAaLUH. 4
5 VYcranoBnenne koHueHTpauuu pactBopa. Ompemenenune AK, TK, IIK 4
OMOKUAKOCTH.
3 CoticTa Oydepnbix pactBopoB. OnpeneneHue OydepHoit éMKoCcTH. 4
HsyueHne OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIX PABHOBECHMII U IPOLECCOB.
4 KontponbHas pabora nmo monymo Nel « OCHOBHBIE THUITBI XHMUYECKUX PEAKUUH U 4
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MPOLIECCOB B PYHKIIMOHUPOBAHUU KUBBIX CUCTEM»

OeMeHTHl XUMHUYECKOH TCPMOAMHAMUKU. OnpeneneHI/Ie SHTAJIbITUU PAaCTBOPCHUA

5 4
COJIH.

6 CKOpOCTb peakLi U SHEPTHUs] AKTUBALMU KHUCJIOTHOIO FMIPOJIN3a ATHIALIETaTa 4

7 KonrponbHas pabota o Monymo No2 « 3ieMeHThl X HMHYECKON TePMOIUHAMUKH. 4
DJIEMEHTbl XUMHUYECKON KHHETHUKI

8 KadecTBeHnHble onbIThl 110 ancopbimu. ToHkocnoitHas xpoMaTorpadus. 4
Onpenesnenue nopora koaryysiuuu. Konnonasas 3amura 4

10 Onpenenenne UDT jxenatnHa BUCKO3UMETPUUECKUM METOJIOM 4

11 KontponbHas padora nmo moxyiro Ne3 «IloBepxHOCTHBIE sIBIEHUS. ANCOPOLHS. 4
Konnounssle pactBopbl. BEICOKOMOIEKYIISIPHBIE COETUHEHUS)
Teoperuueckne OCHOBBI OpraHuyeckoll XuMuu. I eTepodyHKINOHATbHBIE

12 OpPTaHUYECKHUE COENMHEHUs (OKCOKHCIIOTBI, THAPOKCUKHCIIOTHI, 4
aMUHOKHUCIIOTHI). KoHTposbHast padota no moayiro Ned «Opranndeckast XHMUsD)

13 IIpoMexyTOYHBII KOHTPOJIb O JUCHUMINHE «XHMUS 4
HToro yacos B cemecTpe 52

3.2.5. JlaGopaTopHbIii NPAKTHKYM- He PeIyCMOTPEeH

3.3. CAMOCTOATEJBbHASA PABOTA CTYAEHTA

3.3.1. Buab1 CPC

HaunmenoBanue pasaena
No . p Bcero
Y4eOHOH QM CUHILTHHBI Buabr CPC
n/n 4acoB
(Monyns)
1 2 3 4
lcemectp
1. | Moayas 1

1. Ilporonuruueckue
pPaBHOBECHs U NMPOLIECCHL
I'eTeporennble paBHOBECHUS U
IIPOLIECCHI B PACTBOPAxX
3JEKTPOJIUTOB.

2. BydepHsbie pacTBOPHI.

3. Peakuun
KOMITJIEKCOOOpa30BaHUSI.

4. OKUCIUTENILHO-
BOCCTAaHOBUTEJILHEIE

PaBHOBECHUA U MPOLECCHIL

HOI[FOTOBKa K 3aHATUAM, IMOATOTOBKA K TCKYHIEMY
KOHTPOJIO, MOATOTOBKA K MHTCPHET-TCCTUPOBAHUIO,
MOATOTOBKA pedepara, MOArOTOBKAa K KOHTPOJbHOM
pabote Mo MoOayJIrO

HOI[FOTOBKa K 3aHATUAM, IMOATOTOBKA K TCKYLIEMY
KOHTPOJIO, MOATOTOBKA K MHTCPHET-TCCTUPOBAHUIO,
NOArOoTOBKAa pedepara, OOKJIAAa, MOATOTOBKA K
KOHTPOJIBHOH paboTe 1o MOy JI0

HOI[FOTOBKa K HHTCPHET-TCCTUPOBAHUILO,
NOATOTOBKA pedepara, MOKIaga, MOATOTOBKA K
KOHTPOJIBHOH paboTe 1o MOy JT0

HOI[FOTOBKa K 3aHATUAM, IMOATOTOBKA K HMHTCPHET-
TECTHPOBAHUIO, TOATOTOBKA pedepara, IOKIAna,
MOJATOTOBKA K KOHTPOJIBHON paboTte mo moayro Nel
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Hroro: | 9
Moayan 2
5. OcHOBHBIE MOHATHUSA IToaroroBka K 3aHATUAM, MOATOTOBKA K TEKyLIEMY | 2
tepmoauHamuku. Ilepsoe n KOHTPOJIXO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
BTOPOE Havaia NOArOTOBKAa pedepara, AOKIaga, MOATOTOBKA K
TEPMOJUHAMUKU. KOHTPOJIBHOI paboTe Mo MOAYIIO
6. OCHOBHbBIE IOHATHUS IToaroroBka K 3aHATUSAM, MOATOTOBKA K TEKyLIEMY | 2
XHUMHUYECKONH KMHETUKH. KOHTPOJIXO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
Knaccupukanms peakumii B NOATOTOBKA pedepaTa, MOArOTOBKA K KOHTPOJBHON
KUHETHKE. paboTe Mo MOayJIrO
7. Konrponpnas pabora 1o ITonroroBka Kk KOHTPOJIbHOU paboTe mo Moaymo Ne2 | 3
MoayJro Ne 2. Hroro: | 7
Moayas 3.
8. PU3UKO-XUMHUS IlogroroBka k 3aHATHSM, MOATOTOBKA K TEKyLIEMY | 3
MOBEPXHOCTHBIX SIBJICHUH B KOHTPOJIXO, MOJArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
(YHKIMOHMPOBAHUH JKUBBIX | TIOATOTOBKA pedepara, AOKIama, MOArOTOBKA K
CUCTEM. KOHTPOJIBHOI paboTe Mo MOAY IO
9. ®uU3NKO-XUMHUS IloaroroBka k 3aHATHSAM, MOATNOTOBKA K TEKyLIEMY | 2
JUCIIEPCHBIX CUCTEM B KOHTPOJIIO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
(YHKIMOHMPOBAHUH JKUBBIX | TIOATOTOBKA pedepara, MAOKIana, MNOArOTOBKA K
CHUCTEM. KOHTPOJIBHOI paboTe Mo MOAY IO
10. buonornuecku aktuBHble | IloAroroBka k 3aHATHSAM, MOATOTOBKA K TEKyLIEMY | 2
BBICOKOMOJIEKYJISIPHBIE KOHTPOJIXO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
BEIECTBA (CTPOEHHUE, NoAroTroBka pedepara, MOKIana, MOATOTOBKA K
CBONCTBA, y4aCTHE B KOHTPOJIBHOI paboTe Mo MOAYJIO
(YHKIIMOHMPOBAHUH JKUBBIX
CUCTEM).
11. KontponbHas padoramo | IToaroroska k KOHTpodbHOH pabote o moxyiro Ne2 | 3
Monyo Ne 3. Hroro: | 10
Moayas 4
12. Knaccupuxauus IlogroroBka k 3aHATHSAM, MOATOTOBKA K TEKyLIEMY | 2
OPraHUYECKHUX PEaKLUM. KOHTPOJIO, TOATOTOBKAa  pedepara, noxiana,
ComnpsikeHHbIe U MOATOTOBKA K KOHTPOJIBHOH padoTe mo momysiro Ned
apOMaTHYECKUE COCUHEHUS.
13. BzauMHoOe BiusiHUE IloaroroBka k 3aHATHSM, MOATOTOBKA K TeKyleMmy | 4

(bYHKIIMOHAIBHBIX PYIII B
MOJIeKYJIaxX OMOJIOTHUECKH
AKTHBHBIX
noJureTepodyHKIUOHAIBHBIX
U BBICOKOMOJIEKYJISIPHBIX

nonrotoBka  pedepara, moKIana,

MOATOTOBKA K KOHTPOJIBHOH padoTe mo momysiro Ned

KOHTPOJIIO,
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OPraHUYEeCKUX COCIAUHEHUI.

Hroro: | 6
14. IIpomexxyTOUHBIN IToaroroska k MPOMEKyTOUHOMY KOHTPOJIKO 1O 4
KOHTPOJIb IO AUCLUILINHE JUCLUTIIINHE « XUMUS»
Xumus

Hroro: | 4
HToro yacos B cemecTpe 36

3.3.2. IIpumepHas TeMaTuKa pedeparos

1 cemecTp

1. ®oroxuMuueckue peakiuu, mpoTekaromue B armochepe. Cmor.

2. OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIN KaTalu3 B KU3HEAESITEIbHOCTH.

3. KuHeTHKa CJIOXKHBIX peakLMii: MOCIeA0BaTEIbHbIX, TaPaIENbHbIX, CONPSKEHHDIX.

4. CpaBHHUTeJbHAsI XapaKTEPUCTUKAa METOIOB TUTPUMETPUYECKOTO aHaJIN3a. HelTpanusauuu,
KOMIUIEKCOHOMETPHH, NepMaHraHaToMeTpuu. Mcrnonb3oBaHue METOAOB B MapaMeluLMHE U
UCCIIEIOBAaHUN OOBEKTOB OKPYIKArOIIeH Cpenibl.

5. KomnuratuBHble CBOHCTBA HEIJICKTPOJUTOB H 3JeKTponuToB. OCMOC, €ro pojp B
JKU3HEESITeIbHOCTH.

6. bydepHble cCHCTEMBI KPOBU.

7. TloHsATHE O KUCIOTHO-OCHOBHOM COCTOSIHUM OpPraHu3Ma.

8. MonexynspHO-KMHETHYECKHE U ONTHUYECKHUE CBOMCTBA KOJUIOUAHO-AUCIIEPCHBIX CUCTEM.

9. 3acrynnesanue pactBopoB BMC. CpolicTBa cTyaHel: cuHepe3uc U THkcoTponus. buopons

HPOLIECCOB.

10. ®M3UKO-XUMUYECKHE OCHOBBI afCOPOLMOHHON Teparuu, TeMOCOPOIHMH, NPUMEHEHHS

HMOHUTOB B MCAULIUHEC.

11. ®U3UKO-XUMHUYECKHUE TPUHIMITBI (PyHKIIHOHUPOBAHUS UCKYCCTBEHHOM MMOUKH.
12. T'erepoyHKIIMOHANBbHBIE MTPOU3BOAHBIE OSH30JBHOIO psifa KaK JIGKAPCTBEHHBIC CPEACTBA

(cannumioBasi, aMUHOOEH30MHAs, CyJIb(aHMIOBAsI KUCIOTHI U UX TIPOU3BOAHBIE).

13. CBs13b XMMHUECKUX CBOMCTB CO CTPOCHHEM Ha MpUMeEpe aMUHOKHUCIOT. PojIb aMMHOKUCTIOT B

JKU3HEACATCIIbHOCTH.

14. Xumusi OuoreHHbIX 35eMeHTOB s-Oymoka (1A u 2A rpymmsl). Meauko-Ouonoruueckoe

3HAYCHUEC SJICMECHTOB.

15. Xumusi OGuorennnix snementoB d-Onoka (3B, 4b, 5b rpynmsl). Meaunko-Ouonoruueckoe

3HAYCHUC SJICMECHTOB.

16. Xumusi OuorenHsix sjemeHToB d-Omoka (76, 8b rpymmel). Menuko-Ononorudeckoe

3HAYCHUEC DJICMECHTOB.

17. XuMusi OMOTEHHBIX 3JeMEeHTOB p-Onioka (3A, 4A, SA rpymnmel). Meauko-Ouonoruueckoe

3HAYCHUEC JJICMECHTOB.

18. XuMusi OWMOTEeHHBIX »dJIeMEHTOB p-Ojioka (6A, 7A rpynmel). Meauko-Ouonoruueckoe

3HAYCHUEC SJICMECHTOB.

19. Meanko-0uooruieckoe 3HaYeHNe COeNMHEeHNI Menu, cepedpa, 30J10Ta.
20. Meanko-0uoornieckoe 3HaueHNuEe COSTMHEHMI [TUHKA.

3.

3.3. KonTpoJibHBIE BONIPOCHI K 3a4€Ty

Mopayabs 1. OcHOBHbIe THNBI XHMHYeCKHMH peakunuid M mpoueccoB B (PyHKIHOHHPOBAHHH
JKMBBIX CHCTEM.

1.

2.

(9%

Kucnorel u ocHoBanus. Ilporonutudeckas Teopuss KUCIOT U ocHoBaHuil. ConpskEéHHas
MPOTOIMTUYECKAS Napa.
Tumnb! kucnot u ocHoBaHM bpercrena-Jlaypu (MonekynsipHble, HOHHBIC, aM()OJIUTHI).
Apronpotonus. MoHHoe npousBeneHue BOAbL.
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o

10.

11

13.
14.

15.

16.

17.
18.

19.

20.

21

22.

23.

24.

25.
26.
27.
28.
29.
30.

Bonoponnusiii mokazatens (pH) pactBopoB. AxtuBHas kuciotHocth (AK). Crocobsr eé
OTpEeNeNIEeHUs].

Turpyemast kucnornocts (TK), norennmaneHast kucinotHocTh (I1K), oOmast kHCIOTHOCTD
(OK). CriocoObI ux orpeneneHusl.

Tunbl MPOTONUTHYECKUX PEAKIMN: MOHHM3AIMs CIAObIX KHUCJIOT M OCHOBaHMNA. KOHCTaHTHI
KUCJIOTHOCTU U OCHOBHOCTU. CBsI3p  MEXIy KOHCTAHTAaMH B  CONPSDKEHHOM
MPOTOJIMTUYECKON Mape.

Tunel DpoOTONUTHYECKUX peakiuil: ruaponus conedl. CTeneHb M KOHCTAaHTa THAPOIN3A.
@DaxTOpBl, YCUITUBAIOLINE THAPOIN3.

DIeKTpOHHas TeOpHUs KUCIIOT U ocHOBaHUil JIbtouca.

H3onmupoBaHHOE MPOTONUTHYECKOE paBHOBeCHEe B OydepHbIx cuctemax. Tumbl OydepHbIX
CHUCTEM.

Pacuér pH Oydepnbix cucrem (ypasHeHue I 'ennepcona-I accenpbaxa).

. Mexanusm neficTBust OyhepHbIX CHCTEM.
12.

Bbydepnas émkoctb. DakTOphl, BAMSAOIINE HAa BeMUuMHy OydepHOW é€mkoctH. 30Ha
OydepHoro neicTBus.

Bydephbie cucremsl kposu: ruapokapOoHaTHasi, pochaTHasi, reMOrJIOOMHOBAs, OSIKOBas.
CoBMeLIEHHOE TPOTONIUTHYECKOE PABHOBECHE. KOHKYpPEHIMsI 3a mpoToH. llonsatue o
KHCJIOTHO-OCHOBHOM COCTOSIHUM OpPTaHU3Ma.

UzonmpoBaHHOE reTeporeHHoe paBHoBecue. Koncranra pacrsopumoctu. [Iporaosuposanue
HATIPABJICHUS PEAKIIUI OCAXKICHUS.

Ycnosus, BAUSIOIKE Ha 0Opa3oBaHHWE M PACTBOPEHHE OCANKOB (OMHO- M Pa3sHOUMEHHBIE
nonsl, pH). IlpaBuno nepeBoaa 0gHOrO MaIOPaCTBOPUMOTIO BEIIECTBA B IPYTOE.

SABnenne n3oMoppu3Ma 1 ero poiib B JKU3HEAEATEITbHOCTH.

CoBMmenéHHbIe TeTeporeHHble paBHOBecHs. KOHCTaHTa COBMEIIEHHOTO TeTepOreHHOIO
PaBHOBECHSL.

Ctpoenne u mpupoma XUMHYECKOH CBSI3M B KOMIUIEKCHBIX COEIMHEHMsX. | mOpunnsanus
opbutaneii KoMmIulekcooOpasoBaTensi W €€ CBsA3b C IPOCTPAHCTBEHHBIM CTPOCHHEM
KOMILJIEKCHOTO COETUHEHHSI.

ITonsiTie O CTpOEHHE BHYTPUOPOHWTAIBHBIX W BHELUIHEOPOUTAIBHBIX, BBICOKOCITHHOBBIX
(crinH-cBOOOAHBIX) U HU3KOCTIMHOBBIX (CIIHH-CIIAPEHHBIX ) KOMITJIEKCOB.

. «Cunay» JIMTraHAOB. IlonsiTHE O JCHTATHOCTHU JIMI'AHIOB W HX CIIOCOOHOCTH O6pa30BbIBaTb

XeJaThl.
Knaccupukaumss KOMIUIEKCHBIX COCOMHEHUIH: XENaThl, IONHUANEPHBIE KOMILIEKCHI,
MaKPOLUKJINYECKHE KOMILIEKCHL.

YCTOWUUBOCTE KOMIUIEKCHBIX COEOWHEHUH B pacTtBopax. KOHCTaHTa HECTONKOCTH
KOMILJIEKCHOTO COE€UHEHUS.

CoBmeréHHbIe JUTaHTO00MEHHbBIE PaBHOBECHS. Koncranra COBMELIEHHOTO
JUTaHI00OMEHHOTO PABHOBECHSI.

Tokcuueckoe nefcTBre TSHKENBIX METAJIIOB. AHTUIOTBL

HHuepTHBIC 1 1aONIIBHBIE KOMIUIEKCHI.

HomeHknatypa KOMIUIEKCHBIX COSUHEHUN.

Penokc-noreHnunan, kak KOJMUYECTBEHHAsI Mepa CUJIbI OKUCIIUTEIIS.

Ypasuenne Hepucra-Ilerepca; pakTopbl, BAMSIOMNE HA BEIUIHHY PEIOKC-TIOTEHIINANA.
IIporno3upoBanyre HampaBICHHUs OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLECCOB IO
BEJINYMHAM PEIOKC-TIOTEHLIUAJIOB.

Mopayab 2. DaeMeHTbl XHMHYECKOil TEePMOAMHAMUKH. JJIeMeHThbl XUMH4YeCKOH KHHeTHKH.
31. IlpenmyiiecTsa U OrpaHUYEHUS] TEPMOJUHAMHUKH.

32.

OCHOBHBIE ITOHSITUSA TCPMOAUWHAMHUKU. CUCTEMA, THUIIBI TCEPMOAUHAMUYCCKUX CUCTEM,
COCTOAHUEC CUCTCMBI. CDYHKLII/II/I COCTOSAHUA. BHYTPCHHASA JSHEPrUsl, SHTAJBIIHNA, SHTPOIUS,
sHeprusi I mb6ca (n300apHO-U30TEpMIUUECKHI TTOTEHIIUA).
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33.IlepBoe HauaIO TEPMOAMHAMUKH B MIPUJIOKEHNHU K XUMUYECKUM peakiusm. 3akoH ['ecca.

34. CrangapTHble SHTANBIINN 0Opa3oBaHus U cropanus seuiects. CiencTeus u3 3akoHa I'ecca.
3axoH JlaByasbe-Jlannaca.

35. Bropoe Hawano TepmoauHamuku. OHTpornms. CranpapTHas SHrTponusa. CTaTucTUYecKas
MPUPOAA SHTPOIUU.

36. CnocoObl  pacuéra sHTpomuu. [IpOrHO3WpOBaHWE  HAMPAaBICHUS  MPOIECCOB B
W30JIMPOBAHHON CHCTEME.

37. Oueprus [ ub6ca. @usnueckuii cmbica sHepruu [ ubbca. Ypasaenne ['ubd0ca.

38. CrangaprHas sHeprusi [ u606ca. Criocobs! pacuéra.

39. YHuUBepCaIbHOCTh CBOOOAHOM SHeprun. Posb SHTPONUHAHOIO M SHTANBIUHHOTO (PaKTOPOB.
IIporuo3upoBanne HanpaBaeHUsl MPOLECCOB B 3aKPBITOM CUCTEME.

40.TlonsiTne 00 SK33PrOHUYECKUX M SHIPPTOHMYECKHX peaknusx oOmena. IlpuHiun
SHEPreTUYECKOro COnpsikeHus. Makpospru.

41. Xumundeckoe paBHoBecue. TepMOAMHAMUYECKHUE YCIOBHs PABHOBECHUS! B U30JIMPOBAHHBIX U
3aKPBITBIX CUCTEMAX.

42. KoHCTaHTa XUMUUYECKOTrO PAaBHOBECHS.

43. TIporHO3MpOBaHNE XUMHYECKOIO pABHOBECHS. YPaBHEHUS H30TEPMBl H  H300apbl
XUMHAYECKOHN peakuun. Mx ananus.

44. CxopocTth peakiuu 1 (GpakTopsl, BIHUSIOMIE Ha HeE. 3akoH aelicTByromux macce. KoHcranTta
CKOPOCTH PEaKLUH.

45. MonekysipHOCTb U NOPSIAOK peakuuu. MeTonp! OnpeaeneHus nopsaka peakiuu, CKOPOCTH
1 KOHCTaHTbI CKOPOCTH.

46. Kunernueckue ypasnenus 0,1,2 nopsakos. Ilepuon nonynpespaiieHus.

47. 3aBUCUMOCTb CKOPOCTH peakiuu ot Temneparypsl. Ilpasuno Banr-I'opda. Temneparyphbrit
K03 (PHULIMEHT CKOPOCTH pPeaKLUU U er0 OCOOEHHOCTH 1l OMOXUMHUYECKUX MPOLIECCOB.

48. IloHsiTHE O TEOPUM AKTHUBHBIX COYJapeHMM. DHEeprusl akTUBAaLMU. Y paBHEHHE AppEeHHuyca,
CHIOCOOBI pacdéTa SHEPTrUU AKTHBALIUH.

49 Karanu3. Buabsr katamuza. OCOOEHHOCTH KAaTaJIMTUYECKOW aKTHBHOCTH (PepMEHTOB.
Mexanusm neficteust pepmenTos. MHrnbmposanue GpepmMeHTOB.

50. YpaBHeHnne Muxasnuca-MeHTEH U €ro aHaIus.

Moayas 3. IloBepxHocTHbIe  siBjeHHsA. AjacopOouus. Kouasiougnbie  cucrembl.
Bbicokomosieky asipHbIe cOeAUHEeHHUS.

51. Ancopbuus. ITpuumna ancopbuuu. CobomHasi 3Heprusi moBepxHocTu (Gs) U e€ CBsi3b C
MOBEPXHOCTHBIM HAaTSDKEHHEM. |lOBEpPXHOCTHO-aKTHUBHBIE M TOBEPXHOCTHO-MHAKTHBHBIC
Bemiectsa. [Ipasuno [rokno-TpayOe.

52. OpueHTaius MOJIEKYJT B TIOBEPXHOCTHOM CJIO€ U CTPYKTypa OuomemMOpaH.

53. Ypasuenune ['nu60ca u ero aHanms.

54. Ancopbunonnas criocoOHOCTh. PaKTOpPBI, BIUSIOMKE HA aACOPOLIMOHHYIO CIMOCOOHOCTB!
npupoaa ancopbeHTa u ancopOTHUBa, MPUPOJA PACTBOPUTEIS, TEMIIEPATYPa, KOHIIEHTPALIUSI
ancopOTuBa.

55. Ypasuenue Jlenrmropa, ero ananus. Mzotepmsl ancopOLnU B MOBEPXHOCTHOTO HATSDKEHUSI.

56. Knaccupukaumuss  OUCIEPCHBIX  CHUCTEM 1O  CTENEHM JUCIEPCHOCTH, MO0  CHIIe
MEKMOJIEKYJISIPHOTO  B3aMMOACHCTBUSI MEXIy OHCIEPCHOW (a3oil W IUCTIEpCHOHHON
cpenoi.

57. Ilonyuenune o oOHBIX 30J1eH: AUCTIEPrallMOHHbBIE U KOHIEHCAIIHOHHBIE METOMBI.

58 Meroapl OYHCTKM 30JIeH: JAWanu3, SJEKTpoauanu3, yiabrpapuiasTpanus. Duznko-
XUMHYECKHE MPUHLIUIBI (PYHKIHOHUPOBAHUS UCKYCCTBEHHON MTOYKH.

59. OnTuueckue CBOMCTBA KOJUIOUAOB. paccenBaHue cBeTa (3akoH Penes).

60. DNEeKTPOKMHETHUECKHUE CBOWCTBA: 3yekTpodopes, snekTpoocMoc. CTpoeHHe MHLEI.
DNeKTPOKUHETUIECKUH TIOTEHIIHAI U €0 3aBUCUMOCTD OT Pa3JIMYHBIX (PaKTOPOB.
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61. YcToliunBocTh aucnepcHbix cucreM. CeAMMEHTallMOHHAsl M arperatuBHasl yCTOHYMBOCTH

305ei. PakTOpPLl, BAUSIOIINE HA yCTOWYNUBOCTD 30JIEH.
62. Koarymsauus. [Ipasuna snextponutHoi koaryiasuud. Ilopor koarymsinuu.
63. SIBneHue NPUBBIKAHUS, B3AUMHAs KOATY JISILUA.
64. KonnonnHas 3amura 1 NenTU3anus.
65. IloHsATHE O COBPEMEHHBIX TEOPUSIX KOATYJIALINU.

66. Knaccudpukanus ITIAB: mo pacTBOPUMOCTH, MO CHOCOOHOCTH K OUCCOLMALMU U

MUIEJIO00PA30BAHUIO.

67. Muuennoobpasosanue B pactBopax IIAB: cdepudeckne MULENIB, HHJIMHIPUYECKHE U

IIJIAaCTUHYATBIC MUIICJIJIBI.

68. Kpurnueckass koHuentpauuss muuennooopasosanus (KKM) u criocobbl €€ ompeneneHus.

®Daxropsl, Baustomue Ha KKM.
69. Comobunmuzanus u e€ pob.
70. JIMmOCOMBL.

71. CeoiictBa pactBopoB BMC. Mexanusm HaOyxaHust u pactBopeHuss BMC. dakrtopsl,

BIMsIFOLTME HA HaOyxanne. CTeneHb HaOyXaHuUs.
72. N30anextpudeckast Touka BMC. Mertozr! ee onpeneneHus.
73. Bsizkocth pacteopoB BMC. Vpasnenue llltaynunrepa.

74. Ocmotuueckoe nasjieHue pactsopoB BMC. Ypasuenne [Nannepa. OHKOTHUECKOE TaBJIEHUE

KPOBH.
75. MembOpaHHOe paBHOBecue JJoHHAHA U €ro poib.

76. YcroituuBocts pactsopoB BMC. BricanuBanue, koarnepsanus U €€ poib B OHOCHCTEMAX.

77. 3actynHeBanue pactsopoB BMC. CpoiicTBa cTyiHeN: CHHEPE3UC U TUKCOTPOIHS.

Moayab 4. Oprannyeckas XuMusl.

78. Knaccudukaius opraHUueCKuX peakiuii o KOJIMYECTBY UCXOMHBIX U KOHEUHBIX BEIIECTB U

XapaKTepy PeareHTOoB.

79. Conpsixenue. TuIbl cONpsKeHUs B OTKPBITBIX U LUKINYECKUX CUCTeMax. ApOMaTUYHOCTh

coeauHenuil. [IpaBuno Xrokkens.

80. DnexTpoHHbIe >(H(DEKThI 3aMeCTUTENEH: WHIYKTUBHBIA W ME30MEpHBIN, WX BIUSHUE HA
(bopMUPOBaHHE PEAKLIMOHHBIX LEHTPOB. DJIEKTPOHOAOHOPHBIE U 3JIEKTPOHOAKIIETITOPHBIE

3aMECTUTECIIN, UX BJIIMAHUEC HA PCAKITUOHHYIO CIIOCOOHOCTD COGHHHGHHﬁ.

3.4. OOHEHOYHBIE CPEIACTBA JJA KOHTPOJIA YCIEBAEMOCTH H

PE3YJIbTATOB OCBOEHUSI YUEFHOU JUCITUILIAHBI

3.4.1. Buabl KOHTPOJISI M aTTeCTALMH, (JOPMBI OLICHOYHBIX CPEACTB

OueHouHbIe cpeacTBa
Koua-
Koa-
Ne BO
No . BO
/ cem Buani HaumenoBaHue pa3aesia yueOHo# HE3AB
- BOIPO
eCT | KOHTPOJA AMCUMIIMHBI (MOXYJIs1) dDopma P HCUM
n COB B
pa BIX
3aAaH
Bapua
1700
HTOB
1 2 3 4 5 6 7
1. 1 MoayJas 1. OcHOBHBIE THIIBI
XHUMHYECKHX peaKuuH u
NpoueccoB B (PYHKIHUOHHMPOBAHHH
JKHBBIX CHCTEM.
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1. IlpoTonutHyeckne paBHOBECHS U
npoueccsl. I 'ereporeHnsie
PaBHOBECHsI U MPOLIECCHI B
pacTBOpax 3JIEKTPOJIUTOB.

Texkymui Pemenne
KOHTPOJIb: CHUTYallMOHHBIX 3a7a4 5
Tectuposanue 16
OTuér o naboparopHoit
pabote
2. BydepHsbie pacTBOPBHI.
Texkymui
KOHTPOJIb: Pemenue
CUTYallMOHHBIX 3a7a4
Pedepar, noknan
Tectuposanue 15
OTtuér o nabopaTropHoOit
pabote
3. OKuCIUTENbHO-
BOCCTAaHOBUTENIbHBIE PABHOBECHUS U
MPOLIECCHI
Texkymui Pemenne
KOHTPOJIb: CHUTYallMOHHBIX 3a7a4
OTtuér o naboparopHoit
pabote
KonTponbHas pabora 22
Nel
CobecenoBanne
Mopayas 2. JaeMeHTbI
XUMHUYECKOH TePMOANHAMUKH.
DJIeMeHThI XUMHYeCK O
KHHETHKH,
4. OCHOBHBIE TTOHSATHUSA
TepMmonuHaMuku. IlepBoe u BTopoe
Havajia TePMOIMHAMUKH.
Texkymui Tectuposanue
KOHTPOJIb: Otuét no nabopaTopHoi

pabote
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S. OCHOBHBI€E MMOHSATHS XUMUYECKOH
kuHeTHkH. Kinaccudukarmst peaxkuii
B KMHETHUKE.

15

Texkymui Tectuposanue
KOHTPOJIb: Otuét no nmabopaTopHoOi
pabote
15
6. KonrpospHas paboTa mo Moay.io
Ne2
Texymmui KonTponbHas pabora
KOHTPOJIb: Cobecenopanue
17
Mogayan 3. IloBepxHOCTHBIE
siBJIeHHs1. Ancopoumust.
Konsouanbie cucremsl.
BricoKOMOJIEKYISIPHBIE
COeHHEeHHSI.
7. ®U3NKO-XUMUS NOBEPXHOCTHBIX
SIBJIEHUH B ()YHKIIHOHUPOBAHUHU
JKUBBIX CUCTEM.
Texymmuii Pedepar, moxnan
KOHTPOJIb: Pemenue
CUTYaLlMOHHBIX 3a4a4 14
OTtuér o naboparopHoit
pabote
8. PU3NKO-XUMHUS TUCTIEPCHBIX
cucTeM B (PyHKIIMOHUPOBAHUH
JKUBBIX CUCTEM.
Texkymui Tectuposanue 13
KOHTPOJIb: Otuét no nabopaTopHoi

pabote
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9. Buojgoruuecku akTUBHbBIE
BBICOKOMOIJICKYJIAPHBIC BEIIECTBA
(cTpoeHue, CBOWCTBA, yUaCTHE B
(YHKIIMOHMPOBAHUH JKUBBIX

CUCTEM).
Texkymui Tectuposanue 5 15
KOHTPOJIb: Otuét no nabopaTopHoOi
pabote
10. KonTponbHas paboTa 1o
Moayo Ne3
Texymmuii KoHntponbHas pabora 4 15
KOHTPOJIb: CobecenoBanue
1 Mopayasb 4. Opranuyeckasi XUMHUSI.
Texkymuii 11. Knaccuduxkarus oprannueckux | Cobecenopanue
KOHTpPOJb: | peakuuil. Conpsi>keHHbIe U Otuét no nabopaTopHoit
apOMaTUYEeCKHE COSAMHEHUSI. padore Konrtponbhas
12. B3anmHoe BiUsIHUE pabota 5 20

(YHKIIUOHAJILHBIX TPYIII B
MOJIeKYJIaxX OMOJIOTHYECKH
AKTUBHBIX
NOJUreTepoyHKIIMOHAIBHBIX U
BBICOKOMOJICKYJISIPHBIX
OPraHUYE€CKUX COCIAUHEHUI.

13. KonTponbHas paboTa mo
Moayo Ned

1 [IpomexyTou
HbIH
KOHTPOJIb 1O
y4eOHOMH

MM CIUILIHHE
«XHMHS»:

Hnrepner -

TECTUPOBaHUE
Tectuposanue ¢ 15
ucnonb3zoBanueM 11K

3.4.2.1lpuMepbl OLIEHOYHBIX CPEACTB:

Jlns Tekyiero
koHTpos (TK)

1. PaccuuraiiTe BeMUUMHY aACcOPOLIMM YKCYCHON KHUCIIOTHI U3 BOAHOTO PacTBOpa
npu 291 K, ecnu u3BecTHO, uto miist 20% pacTtBopa yKCycHOH Kuciaotel (p=1,026
r/cM’) TOBEPXHOCTHOE HATSLKeHHMe paBHO 72,7-10° JIx/M%, TOBEPXHOCTHOR
HaTsokeHue Boanl 73,05 MI[)K/MZ.

2. Ans onpenenenust Tutpyemoit kucnorHocTH (TK) OnoxunkocTeil ncnonb3oBanu
pactBop KOH, Tutp xoroporo 2,8-1073 r/miu. Ha tutpoBanme 10 M1 OMOKUAKOCTH

24




ObLT0 3aTpaueHo 2,2 mi menoun. Onpenenute
1) MmomsipHyt0 KOHIeHTpauuio pacteopa KOH:
a) 5:10°2

6)1-10"

B) 5-107"

r) 1102

2) Tatp pacreopa meénoun mo HySOq:

a) 2,45:10 2

6)5-102

B) 2,45:10°

r) 1102

3) TUTPYEMYIO KUCIOTHOCTh OMOKHIKOCTH (MOJIB/J):
a) 5107

6)1,1-10°

B) 5-107"

r) 11,0

3. Berancnure AG® peakiyu rupaTaluy SUYHOTO anbOyMuHa npu 25 °C, ecnu
AH® = —6,58 xJI:x/mMomb, AS°=-9.5 Jl:x/mMonb K. OueHuTe poib S3HTAIBIMUHHOTO U
SHTPOMUIHOTO (HaKTOPOB.

st
MPOMEKYTOYHOTO
koHTpoJs (I1K)

1. Kakue u3 mepeqrcieHHbIX 3JIEKTPOJIUTOB CIENYET B3SITh, 4UTOObI
SKCIEePUMEHTANIbHO MOATBepANTh npaswio [lynbie-I"apau Ha npumepe 30751
Fe(OH);, monyuennoro nentuzaruei HCI: NaCl, NaOH, HCI, CaSQ,, CaCl,,
NaZSO4, AIQ(SO4)3, A1C13, K4[F6(CN)6], K3[F6(CN)6]7

2. ns peaxuuu ruaponnza NayCOs + H,O <> NaHCO; + NaOH ckopocTs B
HavaJlbHbIA MOMEHT Ipu Temmnepartype 273 K cocrassna 2+ 10 mons/mr-c,
KOHCTaHTa CKOPOCTH 2 10%¢ Onpenenure:

1) MOJIEKYISIPHOCTD U MOPSAOK PEAKLIUU

2) HaYaIbHYIO KOHLEHTPALHIO COJIbI

3) BBIpaKEHHS 111 KOHCTAHTBI CKOPOCTH M KOHCTAHTBI PABHOBECHS TAHHON
peaxkuuu

4) sHauenune koHcTaHTh paBHOBecHst, e AG°(Na,CO3) =—-1047,7 x[x/Moib,
AG°(NaHCO3) = -1127,7 xJIxx/monb, AG°(NaOH) =-377,0 x/>x/Mob,
AG°(H0) = -237,5 xJI:x/Monb.

5) cMereHne paBHOBECHS TP pa30aBIEHUH PacTBOPA COABI (AHAIN3 U30TEPMBI
peaxIum).

6) 1enecoo0pa3HOCTb MPOBEACHUS POLIECCA MTPH MOBBIIEHHONW TEMITEPAType,
€CJIM U3BECTHO, YTO SHTpomus npornecca pasHa 95 Jlx/mMonb-K, a KOHCTaHTBI

ckopocreit pu 273 K n 280 K paBHBI COOTBETCTBEHHO 2:10° ¢t u5,72:10 7 ¢ .

3. OkcanaT KajabliMs paCTBOPSIETCS B COJISTHOM KHCJIOTE, HO HE PaCTBOPSIETCS B
yKkcycHoit kucyore. O0bscHUTE HAOJI01aeMOe SIBJICHHE, PACCUMTAB B KAXKIOM
Clydae KOHCTaHTY COBMeIEHHOTO paBHOBecus. Jlanubie st pacuéra; Ks(CaC,04)
=2,3-10"°, Ka (H,S04) = 6,16:10 >, Ka(CH;COOH) = 1,74:10"°.
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3.5. YUYEBHO-METOANYECKOE N MHPOPMALIMOHHOE OBECMEYEHUE
YYEBHOW AVNCLUMINHBI

3.5.1. OcHOBHasa nuTepartypa

o  HanwveHoBaHwe, ABTOp(bl) BbIxogHble AaHHble, Kon-Bo 3K3.
> Tvn pecypcal /penakTop2  3MIEKTPOHHbIN aapec (mocTynos)
B BULI Ha
Kadespe
1 2 3 4 5 6
1 O6was xumus:  B.A. M.: FT'30OTAP-Meguna, 2014. Heorp.A.
Yy4eOHUK MonkoBa, - URL.:
(3NEKTPOHHbIA AB. http://www.studentlibrary.ru
pecypc) YKonHuHa.
2 Monkos., B.A. B.A. M: TSOTAP- Meana. 2010. Heorp.A.
O6was Xumusa:  Tlonkos, URL.:
y4ebHUNK C.A http://www.studentlibrary.ru
(3NeKTPOHHbIN My3aKoB.
pecypc)
3 Obuas B.A. M.:-F'90TAP-Megua, 2014. 300
XUMUA:YyHeOHNK Monkosa,
A.B.
JKonHuHa.
3.5.2. JononHUTenbHaa nuTepartypa
n/ HavmeHoBaHWe, ABTOp(bl) BbIxoaHble Kon-Bo 3K3. (40ocTyrno.)
Ne Tumn pecypca /pegakTop JaHHbIe, B b1L4 Ha
3NEKTPOHHbIM Kadespe
agpec3
1 2 3 4 5 6
1 Co6opHuK 3agau n CA. M.:KOpaiiT,2013. 200
ynpaxHeHnin no ob6wein [ly3akos,
xummmn:yyeb. nocobue gna  B.A. lMonkos,
BY30B AA.
dunnnnosa
2 0O6uas 1 HeopraHnyeckass B.B. PocToB-H/[: Heorp.g
XvmMmus:  yyeb. nocobue [leHncoBa, ®eHuke, 2013. -
(9NeKTpOHHbIV pecypc) B.M. URL.:
TanaHoBa http://www.stude
ntlibrary.ru

3.5.3 basbl JaHHbIX, NHOPMaLMOHHbIE CNPaBOYHbIe U MOUCKOBbIE CUCTEMbI

1 3BC «KoHcynbTaHT cTyaeHTa» http://studmedlib.ru

2. OBbC «YHuBepcuTeTckas 6mbnunoteka online» http://www.biblioclub.ru/

3. JneKTpoHHasa 6mubnmoTteka aBTopoB TFTMY B DNeKTPOHHON 6MGAMOTEYHON cucTeMe «PYKOHT»
http://lib.rucont.ru/collections/89

4. OneKTpoHHasa 6ubnuoteyHas cuctema «bykan» http://books-up.ru/
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Pecypcbl OTKPbITOFO AoCTyna

1 depepanbHas 3M1EKTPOHHAA MeAnUMHCKas 6ubnunoteka (POMB) - nonHoTekcTOBas 6a3a fAaHHbIX
LUHMB http://lwww.femb.ru/feml/

2. Cyberleninka https://cyberleninka.ru/

3. T'NC «HauunoHanbHas aneKTpoHHas 6nbnnoTeka» HIB ¢ BUPTYasibHbIM YMTA/IbHbIM 3a/10M
aucceptaunini P  https://rusneb.ru/

4. «KoHcynbTaHT Maoc»  http://www.consultant.ru/

5. PubMed https://www.ncbi.nlm.nih.gov/pubmed

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

3.6. MaTepuranbHO-TEXHNYECKOe 0becrieveHme y4ebHON AUCLUNTINHDI

Mpn M3yyveHUN SUCLUNANHBI UCNOMb3YHOTCA CNELManM3npoBaHHas 1abopaTtopus no XumMuu,
OCHaLleHHas KOMMbIOTEPHOW TEXHWKOW C BO3MOXHOCTbIO MOAKNHOYEHUS K ceTu “VIHTepHeT" u
obecneyeHnem [OCTyna B 3/1EKTPOHHYK MH(OPMALNOHHO-06pa30BaTe/lbHY0 Cpefy opraHusaumu,
yyebHble KOMHaTbl Ana paboTbl CTYeHTOB - 3. Habopbl MybTUMEAUAHBIX HarNSAHLIX NOCOOMIA NO
pa3NMYHbIM pasgeniaMm gucuunanHel. Bugeodunem no teme «MpasBunia TeXHUKN 6e30NacHOCTU npu
paboTe B XMMMYeCKoW nabopaTopum».

Habopbl cUTyauMOHHbIX 3afa4y, TECTOBbIX 3afjlaHuMil Mo u3ydaeMbiM Temam. Obyudarouiune
nporpammbl «Measure».

Ob6opyposaHue (en) Homep moayns
1 2
HoyT6yk (1 wr) 1
MK (2 wr) 1,2 3

YcTaHoBKa Ana TuTpoBaHus (3 WT) (OKMCAUTENIbHO-BOCCTAHOBUTENIbHOIO, 1 2, 3
0CaAuNTEeNbHOr0, KMCNOTHO-OCHOBHOTO)

YcTaHOBKa A/19 onpefesnieHns TeMnepaTypbl 3amep3aHus pacTBopoB (1 ) 1.2
Mewwanka marHutHasa MS-01 Ha 4 rHe3ga (1 wrT) 1,23
TepmocTar (3 wr) 1,2 3
MonspumeTp nonyTteHesoi CM-1 (1 wrT) 4
Becbl anekTpoHHble BL-220H-1 (1 wr) 1-4
CnekTpodotomeTp S800 diode Array (1 wrT) 13
®oT03nekTpokonopumeTp (1 wr) 13
Xpomatorpahuyeckas Kamepa (3 LT) 3
pH-meTpbI (3 W) 12
YcraHoBKa 11 onpegeneHns AH pactsopeHus conu (1 wr) 2
ABTOMaTuyeckas 6ropetka (1 wr) 1
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Habop xumuyeckoii mocyasl 1-4
XHUMHYECKUE PEAKTUBBI 1-4
Kombunuposannsiii pH-s3nexrpon (1 wT) 1,2
Cexynnomeps! (3 mT) 2,3
Hudposoit repmometp (1 ) 2
Buckosumerp OctBanbaa (3 mr) 3

3.7. llepeyenbr MH(POPMALHUOHHBIX TEXHOJOTUI, MCNOJb3yeMbIX AJsl OCYLIeCTBJICHUS
o0pa3oBaTeIbHOIO MpoIecca MO AUCHHIUIMHE (MOIYJII0), MPOrPAMMHOr0 o0ecrmeYeHus: H
HH(POPMALMOHHO-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 AUCHUNINHBI H MEKIHCHUIIMHAPHDBIE CBS3H € MOCIEAYIOMIUMHA
AUCHHILIMHAMH

Pa3zaesnbl 1aHHOH
JHCUHILJIHHbI, HEO0X0AHMbIE

Ne/mn | HammeHoBaHHe NMOCJIeAYOMUX JHCHHILTHH AJIH U3YUCHUS ITOCJICAYIOIMX
AUCUHHIIHH
Nel No2 Ne3 N4
1 2 3 4 5 6
1. buonorus + + +
2. buoxumus + + + +
3. Hopwmanbhas pusuonorus + +
4 [Maroduzuonorusi, KIMHUYECKAs MATOPUIUOTOTHS + + +
5 I'nruena + +
6. [IponeneBTHKa BHYTPEHHUX OONE3HEN +
7. Xupyprudeckue 00JIe3HI
2 AHECTe31O0NIoTHsl, pEaHNMATOJIOT s, THTEHCHBHAS
Tepanus
9 Odranbmoorus +
10 Muxkpobuonorusi, BUPYCOJIOTHS +
11 Knunnueckas papmaxonorust +
12. Ilennatpus +
13 Hnpexunonnblie 601e3HU +
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4., METOOAUYECKHUE PEKOMEHJALMWHN MO OPIAHM3ALMNNU HU3YUYEHHUSA
JUCHUTIJINHBI:

OOy4eHre CKIANBIBAETCS M3 ayAUTOPHBIX 3aHSATUN (72 4ac.), BKIFOYAOIINX JICKIIMOHHBINA
KypC, MPaKTHUECKUE U JTaOOpaTOPHBIE 3aHITHS, U CAMOCTOSTENbHON paboTe! (36 uac.). OcHOBHOE
yueOHOe BpeMsl BBIIEINSETCS Ha MPAKTHYECKHE U JTa00OpaTOpHBIe padOTHI MO 3aKPETUICHUIO 3HAHUH U
MOJTYYSHHIO IPAKTHYECKUX HABBIKOB.

IIpakTuueckne u Ja0OpaTOpHblE 3aHATHA BKIOYAIOT coOeceoBaHHE CTYIEHTa 10 TeMaM
IOMAIHErO 3aJaHusl, OTBETOB HA TECTOBBIC 3alaHUs, PELICHUS CHUTYAlMOHHBIX, paboTy ¢
o0y4aromuMu nporpamMmmamu «Measurey.

B yuebHOM mpolecce HCHONB3yeTCsl TNPOBENEHHE 3aHATHUH [0 HEUMHTALHMOHHON
00pa3oBaTeNIbHOW TEXHOJOTHUH. YENbHBIH BeC 3aHSATHHA, NPOBOJUMBIX C HCIOJb30BAHUEM
aKTUBHBIX (OpM, cocTasisieT 33% NPaKTUIECKUX 3aHSATHH.

CamocrosTenpHass paboTa CTyIEHTOB IMOAPA3yMEBaeT MOATOTOBKY K (OPMHUPOBAHHIO U
Pa3BUTHIO TPO(PECCHOHANBHBIX HABBIKOB OOYYAIOIIErocss M BKIFOYAET PacYETHO-rpaduyeckue
paboThI, OATOTOBKY pedepaToB, MOKIAIOB, MOATOTOBKY K KOHTPOJBHBIM padoTaM, TEKyLIEMYy
KOHTPOJIIO Y HHTEPHET-TECTUPOBAHMIO, MTOATOTOBKY K 3aHITHSIM.

Pabora ¢ yueOHOIl nuTepaTypoll paccMmarpuBaeTcsi Kak Bua y4eOHOH paboThl 1O
IUCLUIUIMHE XUMHUS M BBITIOJHSETCA B NpEAesiax 4acoB, OTBOAMMBIX Ha €€ u3y4deHHe (B paszgene
CPC).

Kaxxnpiit oOyuaromuiicss o0ecrneuer T0CTyrnoM K OMONHMOTEUHbIM U JIEKTPOHHBIM (POHIAM
YHusepcurera.

ITo xaxxmomy pasmeny y4eOHOH AMCIMIUIMHBI Pa3padOTaHbl METOAMYECKHE PEKOMEHIALUH
IUIsl CTYICHTOB U MPENOAaBaTeNeHl.

Bo Bpemsi usyueHusi y4eOHOW JUCLUIUIMHBI CTYOEHTHI CAMOCTOSITEJIBHO MPOBOASIT
SKCIIEPUMEHT, OOpaldOTKy TMOJNyUYeHHBIX MaHHBIX (pacuérel, rpaduku), OGOPMISIFOT OTYET H
3aIINIIAIOT €To.

Hamucanune pedepara m ero 3amura (HOPMUPYIOT CIIOCOOHOCTh AHATU3UPOBATH
MEIULIMHCKIE TPOOJIEMbI, CBSI3aHHBIE C XMMU3MOM MPOLECCa, YMEHHE HCIONb30BATh HA MPAKTHUKE
€CTEeCTBEHHbIE HAyKH, B MX YHCJI€ M XUMHUIO, B MPOPECCHOHATBHON AeATeNbHOCTH, H3JaraTb
cOOCTBEHHbIE B3IJISIIbI HA HEe.

Jdnsi opopmiierusi pedepaToB MOATOTOBIEHO Meroaudeckoe mocodue «Tpedomanusi K
oopmiieHuro pedepatony.

Pabora crynenra B rpymnmne GopMUpyeT 4yBCTBa KOJUIEKTUBU3MA, JIUAEPCTBA, AKKYPATHOCTH,
IMCLUHUITMHUPOBAHHOCTH U KOMMYHHUKA0EIbHOCTH.

HcxopHblil ypOBEHb 3HAHUH CTYAEHTOB OINpPEAENseTCss HHTEPHET-TECTUPOBAHUEM, TEKYLIUI
KOHTPOJIb YCBOEHHUsI NpEeAMeTa OIpenensercs coOeceloBaHHE B XOA€ 3aHATHIH, peLICeHHEeM
CUTYaLIMOHHBIX 337]a4 ¥ OTBETAMU HA TECTOBBIE 3aJaHUs.

B koHue m3yuenns yueOHONM AUCIHUIUINHBI XUMUS POBOAUTCS MPOMEKYTOUHBIH KOHTPOJIb

3HAHUH C UCMOJIB30BAHUEM TEXHOJIOTMH BHEIIHUX CPEACTB OLIEHKHU 3HAaHUH CTyAeHTOB (poekT HHMN
MOHUTOpPHHIra KadectBa oOpasoBanmsa . Homkap-Ona «MHTepHeT - TpeHaxepsl B cdepe

oOpa3oBaHUs).
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OOyuenne 10 00pa3oBaTENbHBLIM MpOrpaMMaM OOYYarOIIUXCsSs C OTrPaHUYEHHBIMU
BO3MOJKHOCTSIMH ~ 37I0POBbsI ~ OCYIIECTBJSIETCSl  OpraHu3alueil ¢  y4eroM  ocoOeHHOcTei
HCI/IXO(bI/ISI/ILIeCKOFO Pa3BUTHA, WHAUBUAYAJIbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3A0POBbA TAKHX
00yHaromuxcsl.
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JInceT nsMeHnenuii

Homep

IlepeyeHb BHOCHMBIX H3MEHEHHUH (A0MOJIHEHHUI) OcHoBaHue, TOKYMEHT IIpumeuanne
CTPAHHULBI

1. I'ocynapcTBeHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHHIE cmpanuya Nel IIpukas MuHucTepcTBa 3paBOOXpaHEHHS
BBICIIETO MPOheCCHOHATBHOTO 00pazoBanus « TUXOOKeaHCKHIA Poccuiickoit @enepanuu @I'BOY BO
roCyJapCTBEHHbIA MEIULIMHCKUI YHUBEPCUTET» MUHHUCTEPCTBA TI'MY Munsapasa Poccuu 15.07.2016r.
3apaBooxpanenus Poccuiickoii @enepanuu ([5OY BITO TTMY Ne 285-O/1, ITpuka3z ®IT'BOY BO TITMY
Munsnpasa Poccun) nepeumenoBano ¢ 14.07.2016 r. B Munsapasa Poccun 15.07.2016r. Ne 285-
(denepaapHOE TOCYIAPCTBEHHOE OO IIKeTHOE 00pa30BaTEIbHOE on
yupekaeHne BrIcIiero oopasoBanus « TMxookeaHCKHit
roCyapCTBEHHBIM METULIMHCKUN YHUBEPCUTET» MUHHCTEPCTBA
3npasooxpanenus Poccuiickoit @enepannu (PI'OY BO TTMY
Munsapasa Poccun).
2.YTBep:xkneH deaepaabHbIid TOCYIapCTBEHHbIN cmpanuya Nel [Ipukas MunucrepcTra 0Opa3oBaHus U
00pa3oBaTeNbHBIN CTAHAAPT BHICIIETO OOpa30BaHMSI IO Hayku Poccuiickoin ®@enepaunu ot 09
cneruanbHocTr 31.05.01 Jleuebnoe neno (ypoBeHb despans 2016 roga Ne 95.
CTIeIHAJIUTETA)
3 Ilpu peanmszauu 00pa3oBaTENBHBIX MPOTPAMM B ®enepanbHbli 3ak0H OT 29.12.2012 Ne
THX00KE€aHCKOM roCy1apCTBEHHOM MEIUIIMHCKOM 273-®3 «O06 obpazoanuu B Poccuiickoii
YHUBEPCHUTETE UCTIOIB3YETCs Pa3IudHble 00pa3oBaTEIbHbIC ®enepauun» cr.13 m. 2
TEXHOJIOTHH, B TOM YHCJI€ AUCTAHLIHOHHBIE 00pa30BaTENbHbIE
TEXHOJIOTHH, JIEKTPOHHOE OOyUEHHE.
2. PenakTupyercs nepedeHb OCHOBHOHN U AOMOJHUTENbHON Ebicecoono 1.®enepanbhbiii 3axK0H Ne 273 ot 29

JUTEPATYPEL, (B T.4U. ¥ 3JIEKTPOHHOI), IMEIoIIelcs B OnbmuoTeke
BYVY3a, c yueTom cpokoM CTeNEeHU yCTapeBaeMOCTH OCHOBHOM
yueOHO uTepaTypsl B pabounx mporpaMmmax.

nexabpst 2012 ropa «O6 obpazoBannu B
Poccuiickoit @enepanumy.

2 Ilpuka3 MunucrepcrBa 00pa3oBaHus U
Hayku Poccuiickoin @eaepanun

(Muno0pnayku Poccun) ot 05.04. 2017 1.

N 301 r. Mocksa «O0 yTBep>KAeHUU
ITopsinka opraHU3aMy U OCYIIECTBICHUS
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00pa3oBaTeNbHON NeATEILHOCTH 110
00pazoBaTeNbHBIM MPOTrPAMMaM BBICIIETO
00pa3zoBaHUs - MPOrpaMMam
OakanaBpuaTa, mporpaMmam
CHeLUATUTETA, IPOrpaMMam
MarucTpaTypb.

3.0I'0C BO
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