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Mpu pa3paboTke paboyeli NporpaMmbl y4e6HON ANCLUMNIVHBI B OCHOBY MOJIOXKEHbI:

1) ®FOC BO no HanpaBneHuto noarotoekn (cneymansHoctn) 31.05.01 JleyeGHoe pfeso,
YTBEPXAEHHbIA MUHUCTEPCTBOM 06pa3oBaHus 1 Haykn P «09» teBpans 2016 r. Ne95

2) Y4ebHbln nnaH no cneumanbHocT 31.05.01 JleuebHOoe [eNn0, YTBEPXKAEHHbIA YUeHbIM
coseTom ®I'BOY BO TIMY MuH3gpasa Poccun «23» mapta 2019 r., NpoTokon Ne 4

Pabouyas nporpamma y4ebHOM AUCUUNIMHBLI 0f0OpeHa Ha 3acefaHuy Kageapbl o6Ler u
610N10rMYeCcKon xummnn ot «6» ntoHs 2019 r.Mpotokon Ne 9

3aBegytoumin Kadeapoi c (MBaHoBa H.C.)
noanuch ol7[e;

Pabouas nporpamma y4ebHOW gucumnanHbl ofobpeHa YMC no cneunanbHocTn 31.05.01
NeyebHoe geno ot «11» noHsa 2019 r. MpoTtokon Ne 6.

Mpeacepatens YMC (CpubaHb A.H.)
noanuch ol7fe;
Pa3paboTumku:
3aB. Kadeapoii o6Len 1 dtcel
VBaHoBa H.C.

OMONOTNYECKON XUMUWN, LOLEHT
(3aHVMaeMast LO/MKHOCTb) (noznuce) (MHUUMansl, hammnns)



2. BBOJHAA YACTbH

2.1. Henb 1 327244 0OCBOEHUS TUCITUILITHHDI

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

HpI/I 3TOM 3a0d4aAMHU JAUCIHTUITIINHBI ABJIAKOTCA:

- oOy4yeHHWe CTyOEHTOB YMEHHIO BBIIBIATH 3aKOHOMEPHOCTH TNPOTEKAHUS 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, OMpeNessioe OCOOCHHOCTH WX TOBEACHHS W B3aUMOCBSI3b B
XUMHYECKUX PEAKLHUAX U MPOLECCax KU3HEAEATEIbHOCTH,

- obydeHue CTyIEeHTOB BBIOOPY ONTHUMAJBHBIX (DU3UKO-XUMHUYECKUX METOIOB aHA/u3a B
MEIULIMHE,
- (dopmupoBaHue y CTYIEHTOB MPAKTUYECKUX YMEHHA IMOCTAHOBKH U BBITOJHECHHUS

SKCTIIEPUMEHTANILHOU pabOThI ¢ MOCIENYIOIIeH MaTeMaTHIeCKOH 00pabOTKON MOJTYYeHHBIX TAHHBIX,

- O3HAKOMJICHHE CTY[IEHTOB C MpaBHiaMH Oe30macHoi paboTel B XUMUUYECKOH J1a00paTopun
U OCYINECTBJICHHEM KOHTPOJIS 3a COONMIOZCHHEM M 00eCIeueHHEeM 3KOJOTHYECKOH 0e30MacHOCTH
npu paboTe ¢ peakTHBaMU,

- (hOpMHPOBAHUE Y CTYICHTOB HABBIKOB M3YUCHHUS HAYIHOW XHMHYCCKOM JTUTEPATYPBL.

2.2. Mecto yueoHoii nucuunannbl B crpykrype OIIOII ynusepcurera

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

2.2.2. OcHOBHBIE 3HAHUS, HEOOXOAUMBIE 111 U3YUSHHSI AUCLUTUTUHBL, (POPMHUPYIOTCA:
- Ha OCHOBE NPEEMCTBEHHOCTH 3HAHMH M YMEHHH, MOJYYEHHBIX MPHU H3YYEHHU Kypca XUMUH,
¢$u3nku, MaTeMaTuku U Ouooruu 001eo0dpa3oBaTENbHBIX YUEOHBIX 3aBEICHUH.

2.3. TpeGoBaHus K pe3yJabTATAM OCBOEHHS Y4eOHOI AUCHHILTHHBI



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

Ne Homep/ B pesyabTare nzyuenusi yueOHOH AUCHUIIMHBI 00y4aromuecsi 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 3a7a4

(TUTPUMETPUIECKHH,
3JIEKTPOXUMHUYECKHIA,
XpoMaTtorpaduueckuii,
BUCKO3HUMETPHUECKUI);

- CBOWCTBA BOABI U BOAHBIX
pPacTBOpOB;

- OCHOBHBIE THIIBI
XUMHYECKUX PAaBHOBECHUU
(mporouTUYECKUE,
reTepOTreHHbIE,

CTaTUCTHUYECKYIO 00paboTKy
SKCNEPUMEHTAJIbHBIX NaHHbIX,

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

- BBITIOJIHATD
TEPMOXUMUICCKUE paCLIéTbIJ

cetu MHTepHeT;

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

00paboTKy pe3ynbTaToB
U BBIBOIBI,

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




JUraHI000MeHHbIE,
OKHUCJIUTETbHO-
BOCCTAHOBUTEINIbHBIC) B
mporeccax
JKU3HEAESITEIbHOCTH,

- MEXaHU3M JEHCTBUS
OydepHBIX cucTeM
OpraHu3Ma, UX B3aUMOCBS3b
Y POJIb B MOAAECPKAaHUH
KHCJIOTHO-OCHOBHOI'O
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 NnpotheccUoHanbHON AeATeNIbHOCTU BbIMYCKHMKA

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

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

Csasb OINOM BO ¢ npodeccnoHabHbIM CTaH4aPTOM

HanpaBneHue HavmeHoBaHMe BbIGPaHHOTO

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

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

2.4.3 3agaum npoheccMoHanbHOW AeATeIbHOCTU BbIMYCKHNKOB

- (hOPMUpOBaHWE Y HaceneHusi, NaluMeHTOB W UNeHOB WX CEMeil MOTMBAUMW, HanpaBleHHOW Ha
COXpaHeHVe 1 yKpenneHne CBOEro 30P0Bbs 1 3[0POBbS OKPYXKaOLLMX;

- ANarHoCTukKa 3a601eBaHMIA 1 NATONOrMYECKNX COCTOSHMIA nauneHTosB.

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

L MeanUnHCKasn;

2. Hay4HO-UccnefoBaTeNbCcKas

3. OCHOBHAA HACTb

3.1. O6bem yuebHOM ANCUNNANHDBI U BUAbI Y4ebHOM paboThbl

5 CemecTp

Bug yuebHoOM paboThbl q:sgg Ne 1

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

yuncne:



MoAroToBKa K NpoMe>XyTo4yHoMy KoHTponto (MMK)
MoAroToBKa K KOHTPO/bHbIM paboTam (MKP)
MoaroToBka K Tekywemy KoHTpono (MTK)
NHTepHeT-TpeHa>kepbl(UT)
MogroToskapedepaTa (MP)
MogroToska K 3aHaTuam (IM3)

Bng npomexxyTouHoOl aTTecTaymm

NTOrO: Obwas Hac.
TPYA0EMKOCTb 3ET

AN NN B

3auet
108

AN N N B

3a4éT
108



3.2.1 Paznenbl yueOHON TUCLUILTUHBI 1 KOMIIETEHIIMH, KOTOPbIE JOJUKHBI OBITh OCBOEHBI ITPH UX U3YYEHUH

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
PaBHOBECHS U NMPOLIECCHIL.

I'eTeporenHsle paBHOBECUS U
IIPOLIECCHI B PACTBOPAX
3JIEKTPOJIUTOB.

2. BydepHsbie pacTBOPBHI.

3. Peakuun
KOMITIEKCOOOpa30BaHUSI.

4. OKUCIUTENILHO-

IIpoToHHas Teopusl KUCIOT W OCHOBaHUU. DnekTpoHHass Teopus Jlptonca. KoHcTaHTbI
KHCJIOTHOCTH M OCHOBHOCTH, CBSI3b MEXJY KOHCTAHTOH KHCJIOTHOCTH WU OCHOBHOCTH B
COMpsKEHHOW  MPOTOJIMTUYECKON — mape, obmast ~ KOHCTaHTa  COBMELIEHHOTO
IpoTONUTHYECKOro paBHOBecus. MonHoe npoussenenue Boawl, pH pactBopos. I'maponus
COJIEH; CTENeHb M KOHCTaHTa ruaposimsa. KuciaotHocTs kenmynodnoro coka. Pone pH B
OMONIOrNYEeCKHX JKUAKOCTSIX OPraHNu3Ma.

Koncranra pacrsopumoctn. O01mast KOHCTaHTa COBMEIEHHOTO MeTePOreHHOTO PABHOBECHS.
VYcnosusi obpasoBaHuss M pacTBOpeHHs ocanka. SBnenme msomopdusma. Ilpumenenue
peakLuy OCaXXIeHUs B KIIMHUIECKOM aHaJIN3€e, B aHAIN3e (hapMIIpenaparos.

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

Koopnunanuonnas teopuss Bepnepa. Ilpupoga XuUMHUYECKON CBA3H B KOMILIEKCHBIX
coenuHenusix. Kimaccudukarusi KOMIUIEKCHBIX coenrHeHnit. HoMeHkaTypa KOMILIEKCHBIX
coennaeHnil. llommnmentraTtHeie nuraHabl.  Xematupoanue. CTpoeHHE TeMOrIoOHHa,
xjopoduiia.  YCTOHYMBOCTE KOMILUIEKCHBIX COEAMHEHM B pacTtBopax. KoHcTaHTa
HECTOMKOCTH KOMILJIEKCa. TOKCUYECKOe ASNCTBUE COJICH TIKETBIX METAJIOB. AHTUIOTHI.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PaBHOBECCHS. MexaHn3M BO3HUKHOBEHUSI PEAOKC-

8




BOCCTaAHOBUTCJILHBIC
PaBHOBECHUA U MPOLECCHIL

noteHuuana. YpasHeHue Hepacra-Ilerepca. CpaBHuTenpHass cujila OKUCIUTENEH U
BoccTaHoBuTeNel. IIporHo3upoBaHue HaIpaBiieHUs PENOKC-PaBHOBECHUN MO BEJIUYMHAM
penokc-noreHuuanos u 3HaueHuto JJIC. Koncranra penokc-paBHoBecus u e€ csizb ¢ DC.
IHorenuuomerpus.

OK-1
OIIK -7

Moayas 2: JjeMeHTbI
XHMHYECKOH
TEePMOIHHAMHKH,
JeMeHThI XHMHYECKOH
KHHETHKH.

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

IIpenmer U MeTOABI XUMHUYECKOH TEPMOAWHAMHUKH. B3auMOCBSA3bp MexAy MOpoLeccaMu
oOMeHa BEIeCTBOM U SHEPTUeil B OpraHn3Me. XuMuIeckass OMo3HepreTHKa.

OcHOBHBIE TOHATHUA TEPMOAMHAMMKHU. VIHTEHCHUBHbIE M OKCTEHCUBHBIE MapaMeTphblL
@OyHkuus coctossHus. BHyTpeHHss sHeprus. Pabora u Teruora — nee Gopmbl mepenadu
SHepruy. TUIbl TEPMOTUHAMHYECKHX CUCTEM (M30JIMPOBAHHBIE, OTKPBITBHIE, 3aKPBITHIE).
Tunel TepMOOMHAMUYECKHX TMpOLEeccoB (M3oTepMuyeckne, uzobapHbe). CraHmapTHOE
COCTOSIHHE.

IlepBoe Hawano TepMoAMHAMUKH. JHTanblus. CTaHAAPTHbIE SHTANBINU OOpa3OBaHUS U
cropanust BeulectBa. (CTaHnapTHas SHTanbnus peakuui. 3akoH I'ecca. Ilpumenenue
NePBOTo Havyaja K OHOCUCTEMaM.

Bropoe nawanmo TtepmonmumHammku. OOparuMble W HeoOpaTHMble MPOLIECCHI. JHTPOIHSL
Oneprusi I'mb0ca. IIporHo3upoBaHHE HANPABICHUS CAMONPOHM3BOJIBHO MPOTEKAIOIINX
MPOLIECCOB B U30JIMPOBAHHOM U 3aKPBITON CUCTEMAX; POJIb SHTAIBIUIAHOIO U SHTPOMUITHOTO
dakropoB. TepmomuHamudeckue ycioBus paBHOBecusi. CrtaHmapTHble dHepruu I ubbOca
oOpa3oBaHusi U OMOJOTHMYECKOro OKHCcHeHHs BemecTtsa. CrtanmapTHas sHeprus [ ubbca
peakiuu. [IpuMepsl SK33PrOHMYECKUX M SHASPTOHMYECKHX IPOLIECCOB, MPOTEKAOIIUX B
opranusme. [IpHHINT SHEPTETHYECKOTO CONPSIKEHMS.

Xumuueckoe paBHoBecue. OOpatumble U HeOOpaTUMble peakUMH. TepMOIMHAMUYECKHE
YCJIOBHSI PAaBHOBECHSI B M30JIMPOBAHHBIX U 3aKPBITBIX cucTeMax. KOoHCTaHTa XMMHYECKOTO
paBHOBecHsl. Y paBHEHHE U30TEPMBbI U N300apbl XUMUYECKOH PEaKIiH.




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

[IpenMeT 1 OCHOBHBIC MOHATHS XUMHUYECKON KUHETUKH. XUMHYECKasi KHHETHKA KaK OCHOBA
TSI I3YYEHUsS] CKOPOCTEH U MEXaHM3MOB OMOXUMUYECKUX TporeccoB. CKOPOCTb CPEemHsIs,
UCTUHHAsS ckopocTh. Knmaccudukaiust peaknuii B KWHETUKE. TOMOTE€HHBIE, TeTePOTreHHbIE,
MPOCTBIE U CJIOKHBIE peakUud. MOJIEKYJISPHOCTD 3JIEMEHTAPHOTO aKTa PEAKLIMU.

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

3aBHCHMOCTb CKOPOCTH peakLUH OT TeMIeparypel. TemmeparypHbiii ko3(GULIUEHT
CKOPOCTH PEaKLUU M ero 0COOEHHOCTH JIs1 OMOXUMHIUYECKHUX Mporecco. [ToHsTHE O Teopun
AKTUBHBIX COYAAPEHHMNA. DHEPrusl aKTUBALMHU. Y paBHEHUE APPEHHUYCa, POJIb CTEPUIECKOTO
daxropa. IlonsaTre 0 TEOpUH NMEPEXOTHOTO COCTOSTHUS.

Karanu3. T'OMOreHHblii ® Te€TEPOr€HHBIH  KaTaiu3. JHEPreTHYecKuii  mpoduib
KaTanuTuuecko peakip. (OCOOEHHOCTH KAaTAJIMTUYECKOH AaKTUBHOCTH (PEpMEHTOB.
YpasHenue Muxasnnca-MeHTeH U €ero aHaJIus3.

OK-1
OIIK -7

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

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

AncopOLUHOHHBIE paBHOBECHsST W MPOLIECCHI Ha TMOABIIKHBIX TIpaHULAx pasdena das.
IToBepxHocTHas 3Heprus ['mOOCa M MOBEPXHOCTHOE HaTspKeHue. AncopOuus. YpaBHEHUE
I'n66ca. IToBepXHOCTHO-aKTUBHBIE M IOBEPXHOCTHO-MHAKTUBHBIC BEIeCTBAa. 3MeHeHHe
MOBEPXHOCTHOH AaKTHUBHOCTU B TOMOJIOTHYECKHX psinax (mpaBuiio TpaydOe-/{rokio).
Uzorepma ancopOumu. OpueHTauusi MOJEKyJl B TOBEPXHOCTHOM CJIO€ M CTPYKTypa
onomemOpaH.

AncopOLUHOHHBIE pPABHOBECHS HAa HEMOABMXKHBIX TI'paHulax pasgena ¢(a3. Dusndeckas
ancopbums u xemocopOuusi. AncopOuusi W3 PacTBOPOB. VYpasHenune JleHrmropa.
3aBUCHUMOCTb BEJIMYHMHBI aACOPOLMU OT pas3iuvHbX (pakropos. [IpaBuio BeIpaBHUBAHHS
nonsipHocTed. M30upartenpHast ancopOiusi. 3HadeHHe aaCOPOIMOHHBIX MPOLIECCOB B
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8. DUBHKO-XUMHUS
JUCHEPCHBIX CUCTEM B
(YHKIIUOHUPOBAHUH JKUBBIX
CHCTEM.

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

KU3HENEATENbHOCTH.  DU3NKO-XUMHYECKHE  OCHOBBI  aACOPOLIMOHHOMN
reMocopOINH, MPUMEHEHNE B MEIUIITHE HOHUTOB. XpomaTtorpadus.

Teparnuy,

Knaccmbnxaum{ AUCIICPCHBIX CUCTEM MO CTCINCHU JUCHEPCHOCTU W arperaTHOMYy
COCTOSIHUIO; TIO CHJIE MEXMOJIEKYJSIPHOTO B3aUMOJEHCTBHA MEXIYy AHMCIEPCHOH (a3oil u
aucnepcuoHHon cpenoi. Ilpupoma komnoupgHoro cocrosiHus. llomydyeHune u CBOICTBa
IUCTIepCHBIX cucTeM. [lmanus, snekrpoaunanus, yiapTpaduisrpanns. PU3HKO-XUMUYECKHE
NPUHIUIB! (PYHKIMOHUPOBAHUS MCKYCCTBEHHOW MOYKH. DJIEKTPOKHHETHUYECKHE CBONCTBA:
37eKTpoope3 M BIEKTPOOCMOC, NOTEHIMAN TEYEHUs U TOTEHLHAN CEeIUMEHTALUU.
CtpoeHue NBOHHOIO 3JEKTPUYECKOrO CJIOsA. DJEKTPOKMHETHYECKMHM MOTEHIHal U €ero
3aBHCHMOCTD OT Pa3JINYHBIX (PaKTOPOB.

YcroitunBocTh AucnepcHbIX cucteM. CenMMEHTAlMOHHAs U arperaTuBHas YCTOWYMBOCTD
auosoneil. DaxkTopbl, BAMAKOIIHE HAa YCTOMUMBOCTBL Juosonen. Koarymanms. Ilopor
koaryyJsauuu u ero onpenenenue. Ilpasuno Illynbue-I'apnu; siBaeHHWE NPUBBIKAHMA.
Bzaumuas koarymsanus. IloHaTue o coBpeMeHHBIX Teopusix koaryisinuu. Konmoupgnas
3amuTa U nentusauus. Komnmounnsie ITAB; OGuonormuecku BakHble KoJutonnHble 1TAB
(MBUTA, NETEPreHThl, JKEeNMYHbIE KHUCIOTH). MunemnoobpasoBanne B pactBopax IIAB.
OmnpeneneHne KPUTUIECKOH KOHLIEHTPALIMH MULIEIUIO00pa3oBaHus. JIMTOCOMBI.

ITonumepsl. ITonsTre 0 MoOIMMepax MEAULIMHCKOro Ha3HaueHus. CBONCTBA pacTBOPOB
BMC. Ocobennoctu pactsopenust BMC kak cinenctsue ux CTpyktypsl. @opma
MakpoMoJiekyJsl. MexanusMm Habyxanus u pactBoperrss BMC. 3aBHCHMOCTh BETMYHHBI
HaOyxaHMsI OT pa3N4HbIX (PAaKTOPOB. AHOMANbHAs BI3KOCTh pacTBopoB BMC. YpaBueHune
[ItaynuHrepa. BaskocTe KpoBH U APYTUX OMONOTHYECKHX JKUAKOCTeH. OcMoTHUECKOE
naByieHHe pacTBOpoB OnononumMepoB. [lonmmanexktponutel. M3031ekTpryeckas To4ka u
MeToasl €€ onpenenenus. MemOpanHnoe papHoBecue JloHHaHa. OHKOTHYECKOE aBJIeHUE
MJ1a3Mbl U CBIBOPOTKU KPOBHU.

Y cToH4YMBOCTB PacTBOPOB OHononnMepoB. BricannBanne OMOMOIMMEPOB U3 pacTBOpA.
Koauepsamus u e¢ posib B OMONOrHYecKrX cucTeMax. 3acTyiHeBanne pactsopos BMC.
CaoiicTBa CTyIHEN: CUHEPE3UC U TUKCOTPOIIHSI.

Moayas 4. Opranuueckas
XUMUS.
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OIIK -7

9. Knaccudukarus
OPraHUYECKHUX PEaKLUM.

ConpsixéHHbIE U
apOMaTHYECKNE COSTMHEHUS.

10. B3aumMHoe BiusiHUE
(YHKIIMOHAJILHBIX TPYIIIT B
MOJIeKYJIaxX OMOJIOTHYECKH
AKTHBHBIX

Y BBICOKOMOJIEKYJIAPHBIX
OPraHUYE€CKUX COCIUHEHUH.

noJUreTepodyHKINMOHAIBHBIX

Knaccudukarmms opraHuuecKUX peakuuid MO KOJMYECTBY MCXOIHBIX U KOHEUHBIX BELIECTB,
no xapaktepy peareHToB. CONpsDKEHHbIE COEIMHEHUS: THUIBl COMpPSDKEHMs], MPUMEpPHI
OTKPBITBIX U 3aKPBITBIX COMPSDKEHHBIX CUCTEM. APOMAaTUYHOCTD COEAUHEHUH.

B3anmHOEe BIMSHHE aTOMOB B MOJIEKYJIe. ODJEKTPOHHbIE 3(PQPEKThl: WHIYKTUBHBIA U
ME30MEPHBIN. DJIEKTPOJOHOPHBIE U 3JIEKTPOAKLENTOPHbIE 3aMECTUTENH, UX BIHSHUE Ha
PEaKIMOHHYIO CIIOCOOHOCTh COCTUHEHUH.

3.2.2. Paznenbl yueOHON TUCHUIUIMHBI, BUIBI Y4eOHOU NESATENbHOCTH 1 (YOPMBI KOHTPOJIS

Buabl yueOHoi#1 neATEILHOCTH,

BRJIKYAafA CAMOCTOATC/ILHYHO

Ne HaumenoBaHue pa3aesa
Ne/nin . padoTy CTyIeHTOB @opMBbI TEKYIIEro KOHTPOJISA YCIeBAEMOCTH
cemecTpa y4eOHOil AMCHHUIIHHBI (5 yacax)
J | JpP | I3 | CPC BCEro
1 2 3 4 5 6 7 8 9
1. Moayas 1 7 16 9 32
1. ITporomutuueckue 1 4 10 11 cobecenoBaHue, pelICHHE CUTYALMOHHBIX 3a/1a4,

PaBHOBECHSA U POLECCHL.
I'eTeporennslie paBHOBECHS U
IIPOLIECCHI B PACTBOPAX
3JIEKTPOJIUTOB

TEeCTUPOBAHUE, OTYET MO JJabopaTopHOU padore,
pedepart, DOKJIa, HHTEPHET-TPEHAXKEP, KOHTPOJIbHASI
pabora o moxayito Nel ¢ cobecenoBanuemM
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2. Bydepnbie pacTBOpPbI

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

10

Monyab Ne2

5. OcHOBHBIE IOHSTHUS
TepMoanHamuku. Ilepsoe n
BTOPOE Hauana
TEPMOIUHAMHUKH.

6. OCHOBHBIE TTOHSITHUS
XHUMHYECKON KUHETHKH.
Knaccudukaums peakuunii B
KUHETHKE.

7. Otuer no moayro Ne2

12

23

cobecenoBaHue, pelieHHe CUTYALHOHHbIX 31,
TECTUPOBAHUE, OTYET MO JJabopaTopHOU padore,
pedepart, DOKJIa, HHTEPHET-TPEHAXKEP, KOHTPOJIbHASI
pabora mo moxayito Ne2 ¢ cobecenoBanueM

Moayab 3

8. OU3UKO-XUMHUS
TTOBEPXHOCTHBIX SIBJIECHUI B
(YHKITHOHUPOBAHUH JKUBBIX
CHCTEM.

9. ®U3NKO-XUMHUS IUCTIEPCHBIX
CHCTEM B (PYHKIIMOHUPOBAHUH

JKUBBIX CUCTECM.

16

10

33

cobecenoBaHue, pellieHHe CUTYaLHOHHbBIX 31,
TEeCTUPOBAHUE, OTYET MO JJabopaTopHOU padore,
pedepart, DOKJIa, HUHTEPHET-TPEHAXKEP, KOHTPOJIbHASI
pabora mo moxayito Ne3 ¢ cobecenoBanueM
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10. buoJyiorndeckn akTHBHBIE
BBICOKOMOJIEKYJISIPHBIC
BelIeCTBa (CTPOSHHE,
CBOICTBA, y4acCTHE B
(YHKITHOHUPOBAHUH JKUBBIX
CUCTEM).

11. Otuer no moaysro Ne3

Moayas 4

12. Knaccupuxauus
OpPraHUYEeCKUX PEaKLUN.
Conpsix€HHbIe U
apOMaTHYECKNE COSTMHEHUSI.
13. B3aumHoe BiusiHUE
(YHKIIMOHAJBHBIX TPYIII B
MOJIEKYJIaX OUONIOTHYECKU
AKTHUBHBIX
noJIUreTepo(yHKIIMOHATBHBIX
U BBICOKOMOJIEKYJISIPHBIX
OPraHUYE€CKUX COECIUHECHU.
OTuer no monymto Ned

12

cobecenoBaHue, pelieHHe CUTYALHOHHbIX 31,
TECTUPOBAHUE, OTYET MO JJabopaTopHOU padore,
pedepart, DOKJIa, HHTEPHET-TPEHAXKEP, KOHTPOJIbHASI
pabota mo moxayito Ned ¢ cobecenoBanueM

14. IIpomexyTOUHBIN
KOHTPOJIb MO TUCLIUILINHE
Xumus

HHTCPHET-TECT MO AUCHUILJIMHE XumMust

HTOI'O:

20

52

36

108
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3.2.3. Has3Banue TeM JeKUMH U KOJIUYECTBO YaCOB IO CEMECTpaM M3Y4EHUs yueOHOH
JUCLUTIINHBI

No/mn Ha3panue Tem Jekuui y4eOHO# JHCIUNTHHBI 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'ereporeHHble paBHOBECHSI U MTPOLIECCHI B PACTBOPAX AJIEKTPOJIUTOB. 1

4 OxucIMTeNbHO-BOCCTAHOBHTENBbHOE paBHOBecHe U npouecchl. Ocodennoct OBP | 2
' B OpraHusMe.

5 OcHoBHble NOHATHA TepMoArHaMUKU. [lepBoe 1 BTropoe Hauana TepMOAUHAMUKHY. | 2
' XUMHUYECKOE PABHOBECHE.

6 Xumunueckass KWHETUKA. MOJIeKyIsIpHOCTh U MOPSAOK peakuuu. PakTopel, 2
' BJIASIFOLINE HA CKOPOCTb.

7 AncopOLOHHBIE PABHOBECHS U MPOLIECCHI HA TIOABM)KHBIX M HETIOABIIKHBIX 2
' rpaHuuax paszaena ¢as. @akTopsl, BAMSIOMNE HA aICOPOLIMOHHYIO CITIOCOOHOCTb.

3 Knaccnpukauus AuCrepCHbIX CUCTEM. DJIEKTPOKHMHETHUECKNE CBOHCTBA U 2
' YCTOWYMBOCTb KOJUIOUAHBIX PACTBOPOB.

9. Konnounnsie [TAB. Munennoobpazosanne B pacrBopax [IAB. Jlumocomsr. 1

10 CaoticTea pacTBopoB BMC: 0cOO€HHOCTH paCTBOPEHHUS, PEOJIOTHIECKIE 2

' CBOMCTBa, OCMOC. Y cToiunBOCTh pacTeopoB BMC.
Knaccupukauus oprannaeckux peakuuit. ConpspkeHue. BzanMuoe BiusiHue 2
11. (YHKIMOHAJIBHBIX TPYIIIT B MOJIEKYJaX reTepoyHKINOHATBHBIX U

BBICOKOMOJIEKYJISIpHbIX BAB.

Hroro yacos B cemecTpe 20

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

Jrj;-)n Ha3BaHue TeM NpakTHYeCKUX 3AHATHH Y4eOHOH AU CUHIINHBI Yacebl
1 2 3
1 cemecTp
CriocoObl  BRIpaKeHHsI KOHLIEHTpPALMM pacTBOpoB. [IpurorosieHue pactBopa
1 3aJaHHON KOHLUEHTPALINH. 4
5 VYcranoBnenne koHueHTpauuu pactBopa. Ompemenenune AK, TK, IIK 4
OMOKUAKOCTH.
3 CoticTsa Oydeprbix pactBopos. Onpenenenue OydepHOit EMKOCTH. 4
HsyueHne OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIX PABHOBECHMII U IPOLECCOB.
4 KontponbHas pabora nmo monymo Nel « OCHOBHBIE THUITBI XHMUYECKHX PEAKLUH U 4
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MPOLIECCOB B PYHKIIMOHUPOBAHUU KUBBIX CUCTEM»

OeMeHTHl XUMHUYECKOH TCPMOAMHAMUKU. OnpeneneHI/Ie SHTAJIbIIMU PAaCTBOPCHUA

5 4
COJIH.

6 CKOpOCTb peakLi U SHEPTHUs] AKTUBALMU KHUCJIOTHOIO FMIPOJIN3a ATHIALIETaTa 4

7 KonrponbHas pabota o Moaymo No2 « 3ieMeHThl X HMHUYECKON 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
Konnounssie pacTBopbl. BEICOKOMONIEKYISIPHBIE COEAUHEHUSD
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. Bugst 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 MPOLIECCHL
I'eTeporennble paBHOBECHUS U
IIPOLIECCHI B PACTBOPAxX
3JEKTPOJIUTOB.

2. BydepHsbie pacTBOPHL

3. Peakuun
KOMITJIEKCOOOpa30BaHUSI.

4. OKUCIUTENILHO-
BOCCTAaHOBUTEJILHEIE

PaBHOBECHUA U MPOUECCHI.

HOI[FOTOBKa K 3aHATUAM, IMOATOTOBKA K TCKYHIEMY
KOHTPOJIIO, MMOATOTOBKA 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 TEKyLIEeMy | 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 3aHATUAM, MOATOTOBKA K TEKyLIEMY | 2
XHUMUYECKOW KMHETUKH. KOHTPOJIXO, MOArOTOBKA K MHTEPHET-TECTUPOBAHMUIO,
Knaccupukanms peakumii B NOATOTOBKA pedepaTa, MOArOTOBKA K KOHTPOJbHON
KUHETHKE. paboTe Mo MOayJIrO
7. KonrponpHas 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, MOArOTOBKA 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. KonTtponbHas pabdoramo | 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,

17




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. TlpumepHast TeMaTHKa pedepaTton

1 cemecTp

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

2. OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIN KaTalu3 B KU3HEAESITEIbHOCTH.

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

4. CpaBHUTEJbHAsI XapaKTePUCTUKA METOJOB TUTPUMETPUUECKOrO aHalu3a: HeuTpanusaluy,
KOMIUIEKCOHOMETPHH, NepMaHraHaToMeTpuu. Mcnonb3oBaHre METOOB 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. MonexyspHO-KMHETHYECKHE U ONTHYECKHE CBONCTBA KOJJIOUAHO-AUCIIEPCHBIX CUCTEM.

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

HPOLIECCOB.

10. ®U3UKO-XUMHUYECKHE OCHOBBI afCOPOLMOHHONW Teparuu, TeMOCOPOIHMH, TMPUMEHEHHS

HMOHUTOB B MCAULIUHEC.

11. ®u3uKO-XUMUYECKHUE TPUHIHIBI (PyHKITHOHUPOBAHHS UCKYCCTBEHHOH TTOUKHL.
12. T'erepoyHKIIMOHANBbHBIE MTPOU3BOAHBIE OSH30JBHOIO psifa KaK JIGKAPCTBEHHBIC CPEACTBA

(cannumiosasi, aMUHOOEH30HHAs, CYJIb(paHIIOBAsT KUCIOTHI U UX NMPOU3BOHBIE).

13. CBs13b XMMHUECKHUX CBOMCTB CO CTPOCHHEM Ha MpUMeEpe aMUHOKHUCIOT. Posb aMUHOKHUCIOT 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 SJICMECHTOB.

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. KoHTposibHBIE BOOPOCHI K 3a4ETY

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

1.

2.

(9%

Kucnorel u ocHoBanus. Ilporonutuyeckas Teopus KUCIOT U ocHOBaHuM. ComnpspkEéHHas
MPOTOIMTUYECKAS Napa.

Tunb! kucnot u ocHoBaHM bpercrena-Jloypu (MOJeKysIpHbIE, HOHHBIE, aM(OJIHITHI).
Apronpotonus. MoHHoe npousBeneHe BOAbI.
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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.

Bonoponnsiii mokazatens (pH) pactBopoB. AktuBHas KuCIOTHOCTH (AK). CrnocoOwr eé
OTpEeNeNIEeHUs].

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

Tunbl MPOTONUTHYECKUX PEAKUMH: MOHHM3aLUs cladbIX KUCIOT W OCHOBaHUN. KOHCTAHTHI
KUCJIOTHOCTU U OCHOBHOCTU. CBsI3b  MeXIy KOHCTAaHTaMH B  COIpPSDKEHHOU
MPOTOJIMTUYECKON Mape.

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

DIeKTpOHHas TeOpHUs KUCIIOT U ocHOBaHUil JIbtonca.

H3oamupoBaHHOE MPOTONUTHUECKOE paBHOBecHe B OydepHbIX cucrtemax. Tumbl OydepHbIX
CHUCTEM.

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

. Mexanusm neficTBust OyhepHbIX CHCTEM.
12.

Bbydepnas émkxoctb. DakTOphl, BAMSIOLINE Ha BEIHUMHY OydepHON EémkocTu. 30Ha
OydepHoro neicTBus.

BydepHbie crucreMmbr kpoBU: rHApOKapOOHaTHasI, pocdaTHasi, reMOro0MHOBAs, OENIKOBas.
CoBMeLIEHHOE TPOTONIUTHYECKOE PABHOBECHE. KOHKYpPEHIMsI 3a mpoToH. llonsatue o
KHCJIOTHO-OCHOBHOM COCTOSIHUM OpPTaHU3Ma.

UzonmpoBaHHOE reTeporeHHoe paBHOBecue. Koncranra pacrsopumoctu. I[Ipornosuposanue
HATIPABJICHUS PEAKIIUI OCAXKICHUS.

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

SABnenue n3oMoppu3Ma 1 €ro poiib B JKU3HEAEATEITbHOCTH.

CoBMmeléHHbIe TeTepOreHHble paBHOBecHs. KOHCTaHTa COBMEIIEHHOIO TI€TE€POreHHOIrO
PaBHOBECHSL.

Ctpoenne u mpupoma XUMHYECKOH CBSI3M B KOMIUIEKCHBIX COEIMHEHMsX. | mOpunnsanus
opbutaneli KoMIUleKcooOpasoBarensi W €€ CBA3b C MPOCTPAHCTBEHHBIM CTPOCHHEM
KOMILJIEKCHOTO COETUHEHHSI.

[TonsiTe O CTpOEHHE BHYTPUOPOWTAJBHBIX W BHEIIHEOPOUTANBHBIX, BBICOKOCITMHOBBIX
(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 KOMITIEKCHI.

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

CoBmeréHHbIe JUTaHTO00MEHHbBIE PaBHOBECHS. Koncranta COBMEILIEHHOTO
JUTaHI00OMEHHOTO PABHOBECHSI.

Tokcuueckoe nefcTBre TSHKENBIX METAJIIOB. AHTUIOTBL

WHuepTHBIC U 1aOUITBHBIE KOMIUIEKCHI.

HomeHknatypa KOMIUIEKCHBIX COSUHEHUN.

Penokc-noreHnunan, kak KOJMUYECTBEHHAsI Mepa CUJIbI OKUCIIUTEIIS.

Ypasuenne Hepucra-Ilerepca; pakTopbl, BIUAOINE HA BEIUIHHY PEIOKC-TIOTEHIINANA.
IIporno3upoBanre HaNpaBICHHUs OKUCIUTENBHO-BOCCTAHOBUTENBHBIX IPOLIECCOB MO
BEJINYMHAM PEIOKC-TIOTEHLIUAJIOB.

Mopayab 2. DaeMeHTbl XHMHYECKOil TEePMOAMHAMUKH. JJIeMeHThbl XUMH4YeCKOH KHHeTHKH.
31. IlpenmyiiecTsa U OrpaHU4YEHUS] TEPMOJUHAMUKH.

32.

OCHOBHBIE ITOHSITUSA TCPMOAUWHAMHUKU. CUCTEMA, THUIIBI TCEPMOAUHAMUYCCKUX CUCTEM,
COCTOAHUEC CUCTCMBI. CDYHKLII/II/I COCTOSAHUA. BHYTPCHHSASA SHEPrusl, SHTAJBIIHNA, SHTPOIUA,
sHeprusi I mb6ca (n300apHO-U30TEpMIUUECKHI TTOTEHIIUA).
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33.IlepBoe HauaIO TEPMOAMHAMUKH B MIPUIIOKEHUHU K XUMHUYECKUM peakuusiM. 3akoH ['ecca.

34. CrangapTHbIe SHTANBIIUN 00pa3oBaHus U cropanus seuiects. Crencreus u3 3akoHa ['ecca.
3axoH JlaByasbe-Jlannaca.

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

36. CnocoObl  pacuéra osHTpomuu. [IporHO3upoBaHME  HAMpPABJICHUS  MPOLIECCOB B
W30JIMPOBAHHON CHCTEME.

37. Oueprus [ ub6ca. @usnueckuii cmbica sHeprun [ ub6ca. Ypasaenne ['ubd0Oca.

38. CrangaprHas sHeprusi [ u606ca. Criocobs! pacuéra.

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

40.TlonsiTne 00 9SK33PrOHUYECKUX M SHIPPrOHMYECKUX peakuusx oOmeHa. IIpuHUIMD
SHEPreTUYECKOro COnpsikeHus. Makpospru.

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

42. KoHCTaHTa XUMUUYECKOTrO PAaBHOBECHS.

43. TIporHO3MpOBaHNE XUMHYECKOIO PpABHOBECHS. 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 peakluu, CKOPOCTH
1 KOHCTaHTbI CKOPOCTH.

46. Kunernueckue ypasneHnus 0,1,2 nopsakos. Ilepuon nonynpespatieHus.

47. 3aBUCUMOCTb CKOPOCTH peakiuu ot Temneparypsl. Ilpasuno Banr-I'opda. Temneparyphbrit
K03 (PHULIMEHT CKOPOCTH peaKLUU U €r0 OCOOEHHOCTHU AJIsi ONOXUMHUYECKUX TPOLIECCOB.

48.IloHsTHE O TEOPUM AKTHUBHBIX COYJapeHMH. DHEeprusl akTUBalMU. YpaBHEHUE AppeHuyca;
CHIOCOOBI pacdéTa SHEPTrUU AKTHBALIUH.

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

50. YpaBHeHne Muxasnuca-MeHTeH U ero aHaius.

Moayas 3. IloBepxHocTHble  siBjeHus. Ajacop6ums.  Kosutomanbie  cucremsl.
Bbicokomosieky asipHbIe cOeAUHEeHHUS.

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

52. OpueHTarusi MOJIEKYJI B TIOBEPXHOCTHOM CJIO€ U CTPYKTypa duomemOpaH.

53. Ypasuenune ['nu60ca u ero aHanms.

54. Ancopbuuonnas crocoOHOCTh. PakTOpPbI, BIUSIOMUE HA aACOPOLMOHHYIO CIMOCOOHOCTH!
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
MEKMOJIEKYJSIPHOTO B3aMMOJEHCTBHSI MEXKIY AHUCIEPCHOW (ha3oil W TUCTIEPCHOHHOMN
cpenoi.

57. Ilonyuenune aropOOHBIX 30JI€H: AUCTIEPrallMOHHbIE U KOHIEHCAIINOHHBIE METOMBI.

58 Meroapl OYHCTKM 30JIeH: JAWanu3, SJEKTpoauanu3, yiabrpapuiasTpanus. Duznko-
XUMHYECKHE MPUHLIUIIEI (YHKIUOHUPOBAHUS HCKYCCTBEHHON MOYKH.

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

60. DNEeKTPOKMHETHUECKHE CBOWCTBA: 3yekTpodopes, snekrpoocMoc. CTpoeHHe MHULIEIL
DNeKTPOKUHETUIECKUH TIOTEHIIHAI U €0 3aBUCUMOCTD OT Pa3JIMYHBIX (PaKTOPOB.
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61. YcroliuuBocTh aucrepcHbix cucteM. CeaMMEHTALMOHHAsl U arperatuBHasl yCTOHYMBOCTH
3051eil. DakTOpPBI, BAUSIOIINE HA YyCTOMYUBOCTD 30JICH.

62. Koarymsauus. [Ipasuna snexkrponurHoii koarysasauuu. ITopor koarynsuuu.

63. SIBneHue NPUBBIKAHUS, B3AUMHAs KOATY JISILUA.

64. KonnonnHas 3amura 1 NenTU3anus.

65. IloHATHE O COBPEMEHHBIX TEOPUAX KOArYJISALIUN.

66. Knaccudpukanus ITIAB: mo pacTBOPUMOCTH, MO CHOCOOHOCTH K OUCCOLMALMU U
MUIEJIO00PA30BAHUIO.

67. Muuennoobpasosanne B pactBopax IIAB: chepuueckre MULENIB, HHJIUHIPHYECKHE U
MJ1aCTUHYATbIE MULIEIUIBL.

68. Kpurnueckass koHuentpauus muuennooopasosanust (KKM) u criocobbl €€ ompeneneHus..
®Daxropsl, Baustomue Ha KKM.

69. Comobunmuzanus u e€ pob.

70. JIurnocomsl.

71. CeoiictBa pactBopoB BMC. Mexanusm HabyxaHust u pactopeHuss BMC. dakrtopsl,
BIMsIFOLTME HA HaOyxanne. CTeneHb HaOyXaHuUs.

72. Uzoanektpuueckast Touka BMC. Metonsl ee onpeneneHusl.

73. Bsiskoctb pactBopoB BMC. Vpasnenue llltaynunrepa.

74. Ocmotuueckoe nasjieHue pactsopoB BMC. Ypasuenne [Nannepa. OHKOTHUECKOE ABIICHHE
KPOBH.

75. MembpaHHOe paBHOBecHe JIOHHAHA U €0 POJib.

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

77. 3actynneBanue pactsopoB BMC. CpoiicTBa cTyiHEN: CHHEPE3UC U TUKCOTPOIHS.

Moayab 4. Oprannyeckas XuMusl.

78. Knaccudukanus opraHUueCcKiX peakiuii Mo KOJMYECTBY UCXOMHBIX U KOHEYHBIX BEIECTB U
XapakTepy peareHToB.

79. Conpspxenne. TUTIBI COMPSIKEHUS B OTKPBITBIX M LHUKIUYECKUX CHUCTEMax. APOMAaTHYHOCTb
coeauHenuil. [IpaBuno Xrokkens.

80. DnekTpoHHbIe d(P(DEKThI 3aMEeCTUTENEH: WHIYKTUBHBIA U ME30MEpHBIN, WX BIUSHHE Ha
(bopMUPOBaHHE PEAKLIMOHHBIX LEHTPOB. DJIEKTPOHOAOHOPHBIE U 3JIEKTPOHOAKIIETITOPHBIE
3aMECTUTEJIH, UX BJIIMSHUE HA PEAKLIMOHHYIO CITOCOOHOCTD COSTUHEHUH.

3.4. OHEHOYHBIE CPEACTBA JAJIsI KOHTPOJA YCHEBAEMOCTH H
PE3YJIbTATOB OCBOEHUA YYEBHOU JUCIHUITJINHBI

3.4.1. Buael KOHTPOJIS U aTTECTAMU, POPMBI OLIEHOYHBIX CPEICTB

OueHouHbIe cpeacTBa

Koua-
Koa-
Ne BO
. BO
cem Buani HaumenoBaHue pa3aesia yueOHo# HE3AB
BOIPO
eCT | KOHTPOJA AMCUMIIMHBI (MOXYJIs1) dDopma P HCUM
COB B
pa bIX
3aAaH
Bapua
1%
HTOB
2 3 4 5 6 7
1 MoayJas 1. OcHOBHBIE THIIBI
XHUMHYECKHX pPeakuuH u
NpoueccoB B (PYHKIHUOHHMPOBAHHH
JKHBBIX CHCTEM.
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1. IlpoTonutHyeckne paBHOBECHS U
npoueccsl. I 'ereporeHnsie
PaBHOBECHsI U MPOLIECCHI B
pacTBOpax 3JEKTPOJIUTOB.

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. DneMeHTbI
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 (PyHKLIMOHUPOBAHUH
JKUBBIX CUCTEM.
Texkymui Tectuposanue 13
KOHTPOJIb: Otuét no nabopaTopHoi

pabote
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9. BuoNornuecKy aKTHBHbIE
BBICOKOMOJIEKYJIIPHBIE BELIECTBA
(cTpoeHue, CBOWCTBA, yUaCTHE B
(YHKIIUOHUPOBAHUH JKUBBIX
CUCTEM).
Texymuii TectupoBanue 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
BBICOKOMOJICKYJIIPHBIX
OPraHUYE€CKUX COCIAUHEHUI.
13. KonTponbHas paboTa mo
Moayo Ned
1 [IpomexyTou Hnrepner -
HBII TECTUPOBAHUE
KOHTPOJIb 1O Tectuposanue ¢ 15
yueOHOoH ucnonb3zoBanueM [TK
MU CIUIIHHE
«XUMHD:
3.4.2 Ilpumepbl OLICHOYHBIX CPENCTB:
Ans Texyiero 1. Paccuuraiite BenM4uHy ancopOLMn yKCYyCHOM KMCJIOTHI U3 BOJHOIO PacTBOPa

kontpos (TK) npu 291 K, ecnu uzBectHO, 4To st 20% pacTBopa yKCYCHOM Kucaotsl (p=1,026

r/cM’) TOBEPXHOCTHOE HATSLKeHHe paBHO 72,7-10° JIk/M%, TOBEPXHOCTHOR
HaTsiKeHue Boabl 73,05 MI[)K/MZ.

2. Mnst onpenenenust Tutpyemoii kucnotHocTr (TK) Guoxkunkocreli nenoinp3oBaiu
pactBop KOH, Tutp xoroporo 2,8-1073 r/miu. Ha tutpoBanme 10 M1 OMOKUAKOCTH
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ObuT0 3aTpaueHo 2,2 M menoun. Onpenenute
1) MmomsipHyt0 KOHIeHTpauuio pacteopa KOH:
a) 5:10°2

6)1-10"

B) 5-107"

r) 1102

2) Tatp pacreopa ménoun mo HySOy:

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 13 mepeqrcieHHbIX 3JIEKTPOJIUTOB CIEAYET B3SITh, YTOOBI
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) sHaueHue koHcTaHThI paBHOBecHst, eciii AG°(Na,CO;3) =—-1047,7 xx/Mob,
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 MPOBENEHUS MPOLIECCA MTPH MOBBIIIEHHON TEMITEPATYPE,
€CJIM U3BECTHO, YTO SHTpomus nporecca pasHa 95 J[x/mMonb-K, a KOHCTaHTHI

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

3. Okcanat KajablMsl paCTBOPSIETCS B COJISTHOM KHCJIOTE, HO HE PaCTBOPSIETCS B
yKkcycHoit kucyore. O0bscHUTE HAOJI01aeMOe SIBJICHHE, PACCUMTAB B KAXKIOM
Clydae KOHCTaHTY COBMeIEHHOTO paBHOBecHs. [lannabie 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.

YYEBHOW AVNCLUMINHBI

3.5.1. OcHoBHasa nuTepartypa

n/
No

N =

HanmeHoBaHwMe,
TMN pecypca

Obuan
yU4ebHUNK
(3NEKTPOHHbIN
pecypc)
Monkos,
Obuan
y4ebHUK
(3NeKTPOHHbIN
pecypc)

Obuias
XUMUSA:YUHeOHNK

3.5.2. [lononHuTenwHaa nuteparypa

HanmeHoBaHwMe,
TUN pecypca

C60opHMK 3afau

ynpaXHeHWn no oobLei
XrMumn:yyeb. nocobue ons

BY30B

O6Las 1 HeopraHnyeckas

XUMmus:  yuyeb.

XUMUA:

B.A.
XUMUS:

noco6wve
(9NeKTpOHHBI pecypc)

ABTOpP(bI)
/pepakTop

3
B.A.
NonkoB.a,
A.B.
JKOonMHuHa.
B.A.
lNonkos,
C.A.
Mysakos.

B.A.
lNonkoBa,
A.B.
JKo/nHuHa.

BbIXoAHble AaHHbIE, 3NEKTPOHHbIN

anpec

4

M.: T30TAP-Meguna, 2014.

URL.: http://www.studentlibrary.ru

M: T'3OTAP- Megua. 2010. URL:

http://www.studentlibrary.ru

M..F'20TAP-Meana, 2014.

ABTOpP(bI) BbIxogHble  [aHHbIe,
/pepakTop 3NEKTPOHHBIN aapec
3 4

n C.A. M.:KOpaiiT,2013.
My3akos,
B.A. lNonkos,
AA.
dunnnnosa
B.B. PocToB-H/[]: DeHuKc,
[JeHwncosa, 2013. - URL.:
B.M. http://www.studentlib
TanaHoBa rary.ru

3.5.3. VIHTepHeT-pecypchl.

3BC «KoHcynbTaHT cTyfeHTa» http://studmedlib.ru
3BbC «YHusepcuteTckas 6ubnmoteka online» http://www.biblioclub.ru/

3BbC «HOpant»

http://www.biblio-online.ru
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YYEBHO-METOANYECKOE N NMH®OPMALUMNOHHOE OBECIEYEHUE

Kon-Bo
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(pocTtynos)
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Heorp.a.
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Kon-Bo 3K3.
(pocTynos)
B bL,

5

Heorp.g

ANeKTPOoHHbIe KaTonorn 6uénuotekn reCyY BO TFMY MwuH3gpasa Poccun TTMY
http ://lib.vgmu.ru/catalog/
5. MeauuunHckas nutepatypa http://www.medbook.net.ru/

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

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

3.6. MaTepuranbHO-TeXHUYECKOe 0becreyeHme y4ebHON JUCLUNNANHBI

MpY M3yYeHUN AUCLMNANHBI UCMOMNb3YIOTCA Crneunanu3npoBaHHas nabopaTopus no Xmmuu,
OCHalLleHHast KOMMbKTEPHON TEXHWKOW C BO3MOXHOCTbK MOAKMOYEHUA K ceTn "VIHTepHeT" u
obecneyeHnem JOCTynNa B 3/1EKTPOHHYIO MH(OPMaLMOHHO-06pa30BaTe/IbHYO Cpeay OpraHu3aumm,
y4yebHble KOMHaTbl 4/11 paboTbl CTyAeHTOB - 3. Habopbl MynbTUMeANAHBLIX HarNsaAHbIX NOCO6UIA Mo
pas3IMYHbIM pasgenam AucumnanHel. Bugeodmnbm no Teme «MpaBuna TeEXHUKU 6e30NacHOCTU Npwu
paboTe B XMMMUeCKOW nabopaTopum».

Habopbl cuUTyauMOHHbIX 3afa4y, TeCTOBbIX 3afaHUil Mo u3yyvaembiM Temam. O6yuvatouime
nporpammbl «Measure».

Ob6opyposaHue (en) Homep moayns
1 2
HoyT6oyk (1 wr) 1
MK (2 wr) 1,23

YcTaHoBKa Ana TuTpoBaHus (3 WT) (OKMCAUTENIbHO-BOCCTAHOBUTENIbHOMO, 1 2, 3
0CaAiNTeNIbHOro, KUCNOTHO-OCHOBHOIO)

YcTaHOBKa A1 onpefeneHuns Temnepatypbl 3amMmep3aHuns pacteopos (1 ) 1.2
Mewwarnka marHutHasa MS-01 Ha 4 rHe3ga (1 wrT) 1,23
TepmocTar (3 wr) 1,2 3
MonsapumeTp nonyTteHeBoi CM-1 (1 wrT) 4
Becbl anekTpoHHble BL-220H-1 (1 wr) 1-4
CnekTpodotomeTp S800 diode Array (1 wrT) 13
doT03nekTpokonopumeTp (1 wr) 13
Xpomarorpahuyeckas Kamepa (3 LT) 3
pH-meTpbI (3 LWT) 12
YcTaHoBKa /11 onpefenenms AH pacteopeHus conu (1 wr) 2
ABTOMaTuyeckas 6ropetka (1 wr) 1
Habop xumuyeckolii nocygpl 1-4
XVMUYecKne peakTuBbl 14
KombuHupoBaHHbI pH-3nekTpog (1 wr) 12
CekyHgomepbl! (3 wT) 2,3
Lincdposoii TepmomeTp (1 i) 2
Buckosumetp OcTBanbga (3 Wr) 3
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3.7. llepeyenr MH(POPMALUOHHBIX TEXHOJOTHI, MCNOJb3yeMbIX AJsl OCYLIeCTBJICHUS
o0pa3oBaTeIbHOIO MpoIecca MO AUCHHIUVIMHE (MOAYJII0), 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 AUCHUINIMHBI H MEKIHCHUIITIMHAPHDBIE CBS3H € MOCIEAYIOIIUMHU
AUCHHILIMHAMH

Pa3zaesbl 1aHHOH
JHCIHILJIHHDbI, HEO0X0AHMbIE

Ne/mn | HammeHoBaHHe NMOCJIEAYOMHX AHCHHILTHH AJIH U3YUCHUS TOCJICAYIOIMX
AUCUHIIHH
Nel No2 Ne3 Neq

1 2 3 4 5 6
1. buonorus + + +
2. buoxumus + + + +
3. Hopmanbhas pusuonorus + +
4 [MaTodusnonorus, KIMHAYECKas! MaTOPU3NOIOTHS + + +
5 I'mruena + +
6. [IponeneBTHKa BHYTPEHHUX OONE3HEN +
7. Xupyprudeckue 00JIe3HHI
2 AHECTe31O0NIOTHsl, pEAaHNMATOJIOT s, THTEHCHBHAS +

Tepanus

9 Odranpmoorus +
10 Muxkpobuonorusi, BUPYCOJIOTHS +
11 Knunnueckas papmaxonorust +
12. Ilennatpus +
13 Hnpexunonnblie 601301 +

4. METOINYECKNE PEKOMEHIAIINUUA 110 PEAJIM3AIIMU JNCIUITIJINHBI

Peanmzaumst TUCHUIIIMHBI OCYIIECTBIISIETCS B COOTBETCTBUU C y4eOHBIM IUIAHOM B BHIIE
ayAUTOPHBIX 3aHATUH (72 4ac.), BKIFOYAIOLIUX JIEKIUOHHBIA KypC M TPAKTUUYECKUE 3aHATHUS, U
camocrtosiTennbHON padotsl (36 uac.). OCHOBHOE y4eOHOE BpEeMsl BBIAENSETCS Ha MPAKTHYECKYIO
paboTy mo aucHuIuIHe XUMHUSI.
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MpaKTUyecKne 3aHATUS MPOBOAATCS B BWAE KOHTAKTHOM paboTbl C [JeMOHCTpauueit
MPaKTUYECKUX HAaBbIKOB W YMEHWIA C WUCMNOMb30BAHWEM HEMMUTALMOHHBLIX  TEXHOMOMUIA,
TECTUPOBAHWS, PELLEHUS CUTYaLMOHHbIX 3afau.

CamocTosTeNbHasa paboTa CTYAEeHTOB MoApasymMeBaeT MOArOTOBKY K (DOPMUPOBAHUIO W
pPasBUTUIO MPOJECCUOHaNIbHbIX HaBbIKOB 06Yy4aloWeroca W BK/OYaeT pacyeTHO-rpauyeckme
paboTbl, MOArOTOBKY petepaToB, [OKNaA0B, MNOArOTOBKY K TEKYLLIEMY W MPOMEXYTOYHOMY
KOHTPO/I0, OTYETbI N0 NabopaToOpHbIM paboTam, NMOArOTOBKY K 3aHATUSM.

PaboTa ¢ MH(OPMALMOHHBIMW UCTOYHUKAMU 1 Y4eOHOW N1TepaTypoii pacCMaTpuBaeTCs Kak
camocCTosATeNlbHas [eATeNbHOCTb 00yyalowmnxcsd no AucuunavHe XumMus W BbINOJHAETCA B
npefenax 4yacoB, OTBOAMMbIX Ha eé nsydeHue (B pasgene CP). Kaxablil obyyarowumiics obecneyeH
[OCTYMOM K 6M61M0TeUYHbIM (hoH4aM YHuMBepcuTeTa.

Mo kaxgomy pasgeny y4dyebHOW AucumnavHbl (MoAyns) paspaboTaHbl MeTOAMYecKue
yKasaHua ans ctygeHToB «Mogynb 1 OCHOBHble TWMbl XUMUYECKMX peakuuii 1 NpoLeccoB B
(hYHKLUMOHMPOBAHMM XMBbIX cuUCTeM», «Mofynb 2. DNemMeHTbl XMMMWYECKOW TepMOAMHAMUKM.
JNeMeHTbl XMMUYECKON KMHETUKM», «Moaynb 3. T[10BEpXHOCTHble sBAeHMs. Apacopbuus.
KonnoungHole cucteMbl. BbICOKOMONEKYNAPHbIE coeanHeHus», «Mogynb 4. OpraHuyeckas XuUMus»
N MeTOAMYECKMe peKoMeHAaumn ana npenogasatenein «Mogynb 1. OCHOBHblE TUMbl XUMUYECKNX
peakuuiAi 1 NpoueccoB B (PYHKLUMOHUPOBAHWUM XKMBLIX CUCTEM», «Mogynb 2. ONeMeHTbl
XVMUWYECKON TePMOAVHAMUKN. DNEMEHTbI XMMUYECKON KUHETUKM», «Mogynb 3. N0BEPXHOCTHbIE
ABneHns. Agcopbuus. KonnoungHole cuctembl. BbICOKOMONEKYNAPHbIE COeAnHEHUs», «Moaynb 4.
OpraHuyeckas XumMums».

Mpyn 0CBOEHUN YYebHON AucuMNANHBI (MOAYNsA) 06y4atoLiMecs camocTosTeNlbHO NPOBOAAT
3KCMEPUMEHT, O(hOPMAAIOT pe3y ibTaTbl 3KCNepuMeHTa (pacyeTbl, rpaukn) v npeacTaBAsaOT MX B
BUAe OTYeTa.

Ob6yyeHve B  rpynne  (OpMUPYeT  HaBblKM  KOMAHAHOW  [eATeNbHOCTN U
KOMMYHWKabebHOCTb.

OcBoeHMe  guvcumnauMHbl  (Mogyns)  CNocobCcTBYeT  pasBUTUO Yy 0Bydaroumxcs
KOMMYHUKATUBHbIX HaBbIKOB Ha pa3HbIX YPOBHAX [NA peLleHus 3ajay, COOTBETCTBYHOLUX TUNy
NPOhecCHOHaNbHON [eATeNIbHOCTM, HarpaBfieHHbIX Ha 06bLEKT NPO(ecCUOHaNbHON AeATeNbHOCTM
Ha OCHOBe (DOPMMPOBaHMSA COOTBETCTBYIOLMX KOMMNeTeHUMin. ObecneynBaeT BbINOIHEHME
TPYAOBbIX AEACTBUI B pamKax TPYLOBbIX PYHKUMIA npodeccnoHanbHoro ctaHaapta (02.009 Bpau-
NneyebHMK (Bpay-TepanesT y4acTKOBbIN)).

TeKyLMiA KOHTPO/Ib OCBOEHUA AUCLMNAUHBI (MOAYNS) OnpeaenseTcs nNpu akTUBHOM w/unu
WHTEPaKTMBHOM B3aUMOAENCTBUM 06yYatoLWMXCA U Npenojasatens BO BPeMS KOHTaKTHOW paboThl,
npy AeMOHCTpauuM MpaKTUYECKUX HaBbIKOB W YMEHWA, OLeHKe paboTbl € NnabopaTopHbIM
060opyaoBaHMEM, peLleHUM TUMOBbIX 3afady, TeCcTUPOBaHMMW, MPefYyCMOTPEHHbIX (OPMUPYEMbIMU
KOMMNEeTEHUUAMY peann3yeMoit AUCLUNInNHbl (MOLYNs)

MpomexyTouHas aTTecTalums NpoBOAUTCA B JopMe, NPesyCMOTPEHHOW YUYeBHbIM NaHOM ¢
1CMOo/b30BaHMEM TECTOBOI0 KOHTPO/SA, KOHTPO/IbHbLIX BONPOCOB Npu cobeceoBaHUN.

Bonpocbl no yyebHoin gucumnavHe (MoAy/t0) BKIOYEHbI B [OCYAapCTBEHHYHO UTOrOBYHO
aTTecTauuio BbiMyCKHNKOB.

5. OCOBEHHOCTW PEANN3ALUVNN ANCUNNNNHBI A1 OBYYAKOLWKNXCA C
OIrPAHNYEHHBIMW BOSMOXXHOCTAMW 300POBbA N NHBATNAOB

5.1.1. Hannume cOOTBETCTBYHOLLMX YCNOBUIA peannsaunm UCLUUNAUHBI

Ans obyyalowmxcs M3 uyucna MHBaNMAOB W /AL, C OFpaHUYeHHbIMKU BO3MOXHOCTSMMU
300poBbsi (OB3) Ha OCHOBaHMM MUCbMEHHOTO 3asiBNEHMS AUCLMUMANHA peann3yeTcs C Y4YeToM
0COGEHHOCTEN MCUXO(PU3NYECKOTO PasBUTUS, WHAWMBUAYANbHBIX BO3MOXHOCTE/ U COCTOSIHMA
300pOBbS (fanee - MHAMBMAYabHBIX 0COGeHHOCTel). ObGecrneynmBaeTcs COGMOAEHNE CNEAYHOLLNX
00WmMX  TpebOBaHMWIA:  WUCMONb30BaHME  CMeLManbHbIX — TEXHWUYECKMX  CPEACTB  00Y4eHUs
KONNEKTUBHOTO W WHAMBWMAYANbHOTO  MO/Mb30BaHWS, MpPeAOCTaBNeHMe YCNYr  acCUCTeHTa
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(TIOMOIIHMKA), OKAa3bIBAIOIIETO TAKOMY OOy4YaromeMycss HEOOXOAUMYI0 TEXHHYECKYIO MOMOIIb,
obecrieyeHre NOCTyNa B 3MaHUS W TIOMEIICHWsS], 7€ MPOXOAST 3aHSTHS, APyrue yclioBus, Oe3
KOTOPBIX HEBO3MOXKHO WJIH 3aTPYIHEHO M3YYEHHUE TUCIUTLINHBL

5.1.2. Obecneuyenue codmoaeHus 00IUX TpedOBaHUMN

[Ipn peanuzanuy JUCHMIUIMHBI HA OCHOBAHWH IMHCBMEHHOTO 3asBJIEHHsS OOyYaroIIerocs
obecnieunBaercss COONIOMIEHUE CIEAYOIMUX O0mux TpeOOBaHUI: TPOBEACHHE 3aHSITHH IS
oOyuaromuxcsa-uHBauAoB 1 aun ¢ OB3 B ogHON ayAMTOPHUU COBMECTHO € OOYYarOIIUMUCS, He
UMEIOIIMMH  OTPaHMUYEHHBIX BO3MOXKHOCTEH 310pOBbs, €CIH O5TO HE CO3JaeT TpyAHOCTEeN
o0y4aromuMmcs;, MPUCYTCTBUE B ayJAUTOPUM AaCCUCTEHTAa (ACCHUCTEHTOB), OKa3bIBAOIIETO(HX)
oOy4aromuMcsi HEOOXOAMMYI0 TEXHHYECKYK) TMOMOIIb C Yy4YeTOM HX HHIUBUAYAJIbHBIX
0COOEHHOCTEI; MOJIb30BaHIE HEOOXOIUMBIMU O0YHarOIUMCS TEXHUYECKIMHU CPEICTBAMU C YIETOM
WX UHIWBUAYAIBHBIX OCOOEHHOCTEH.

5.1.3. JloBemeHue 10 cBeAeHHs OOYYAOIIMXCSI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pPOBbsI B JOCTYIHOMN JJIsl HUX (popMe BCeX JIOKAbHBIX HOpMaTHBHBIX akToB ®I'BOY BO TTMY
Munsapasa Poccun.

Bce nokanpHble HopMmaTuBHBIE akThl ®TBOY BO TIMVY Munsnpasa Poccun no Bonpocam
peanu3auy JUCHUILIHHBI (MOIYJIs1) TOBOIATCS 10 cBeneHust oOyuaromuxcs ¢ OB3 B mocrymHO#
it HuX opme.

5.1.4. Peamusauus yBenW4YeHUs MPOAOKUTENBHOCTH MPOXOXKAEHUS MPOMEXKYTOUHOU
aTTeCTallUd MO OTHOIIEHUIO K YCTAHOBJIEHHOH NPOJOJUKUTENBHOCTH MJIsi OOyYaromerocst ¢
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbSI.

®opmMa TMpOBEAEHUsS TEKyLIEH M MNPOMEKYTOUHOM aTTeCTalud MO IUCLUIUIMHE I
00y4arImuXcst MHBAJIHUIOB U JIUL C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsI YCTAHABJIMBAETCS C
yUETOM HHIMUBUAYAJIbHBIX NCUXO(QU3NYECKHX OCOOeHHOCTeH (YCTHO, NMUCBPMEHHO Ha Oymare,
MUCBMEHHO Ha KOMITBbIOTEpE, B OpME TECTHPOBaHUA U T.I.). IIpONOIIKUTENBHOCTD MPOXOXKISHHS
MPOMEXYTOUHOM  aTrrecTallid [0 OTHOUIEHMIO K  YCTaHOBJIEHHOW MPOAOKUTEIbHOCTU
YBEJIIMYMBACTCS 110 MMUCbMEHHOMY 3asIBJICHHIO OOYHaIOIIEerocsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU
310poBbsi. IIpONOIKUTENBHOCTD TTOATOTOBKM OOYYArOIIErocss K OTBETY HA 3a4eTe YBEIMYHBACTCS
He MeHee yeM Ha 0,5 Jaca.
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