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[Iporpamma y4eOHOM AMCIUIUTAHBI «XHMHYECKHE OCHOBBI OMOJIOTHYECKHX IPOIIECCOB»
COCTaBJICHAa Ha OCHOBAaHHMHU [ OCyZapCTBEHHOTO 0Opa30BaTENILHOTO CTAaHJIApTa BHICIIErO
npodeccuonanbHoro obpaszoBanus (I'OC BIIO) Jlonenxoit Hapomuo#t Pecny6muxu (JJHP) mo
HanpasieHuio 1noArotoBku 04.03.01 Xwumwus, yTBepkKIE€HHOro MpUKa3oM MuHuUCTEpCTBA
oOpaszoBanus u Hayku JIHP Ne 454 ot «20» anpens 2016 r.;

[lopsiaka opraHu3anuu y4eOHOTO mpormecca B 00pa3oBaTENbHBIX OpPraHHU3AIMSX —BBICIIETO
npodeccronanpsHoro oopazosanus Jlonernkoir Hapoanoit Pecry6iuku, yTBep K I€HHOTO TPUKA30M
MunncrepcrBa obpazoBanus u Hayku JIHP Ne 1171 ot «10» Host6pst 2017 r.;

y4eOHOro IUlaHa M OCHOBHOH 00pa3oBaTelbHOW NPOTrpaMMbI BBICHIErO MPO(ECCHOHAIBHOIO
oOpasoBanus HamnpaBieHus noarotoBku 04.03.01 Xwumums, paspaGoranseix B ['OY BIIO
«JloHEeIKMH HAIMOHAJILHBIA YHUBEPCHTETY.

Paspabotunk:

Crapmuii npeniofaBarenb Kadeapsl

OMOXHUMMHU M OPTaHUYECKON XHUMUH : Hopomxkesuy B.C.
[Iporpamma y4eOHOH AUCHHMIUIMHBI YTBepXKAEHA Ha 3acelaHuM Kadeapbl OHOXHMMHU U

OpPraHUYECKON XUMUHU
[Tporoxon Ne 10 ot « 13 » ampens 2020 r.

H.o. 3aB. xadenpoit OMOXUMHH U OPraHUYECKOM XUMHUHU ( g O.B. bapanosa
U 7
[IporpaMma y4eGHOM AMCUMIUIMHBI OfOOpeHA Y4eOHO-METOIAMYECKOH KOMHCCHEHt
XMUMHYECKOro (haKyJIbTeTa
[TpoTtokon Ne 3 ot «15» anpens 2020 r.

IIpeacenarens yueOGHO-METOAMYIECKOM , // B

KOMHCCHU (PaKyIbTeTa %{i sl H.B. SI610ukoBa
7 /
U




1. OBJACTb IPUMEHEHHUA U MECTO JUCHUIIJVIMHBI B YYHEBHOM
MPOLHECCE:
JlucuumimHa OTHOCUTCS K JUCHUILIMHAM 0a30BOW yacTw mMpodeccHoHaNIbHOTO OJoKa U
OCHOBBIBAaeTCsl Ha 0a3e 3HAHWM, YMEHHH W KOMIICTCHIIMH, TOJYYCHHBIX OOYyJYaIOIUMHUCS B
OakanaBpuaTe MPU MU3yYEHUU TAKUX JUCIHIUTUH, Kak «OpraHndyeckas XuMus», «Dusndeckue
METOJIbl HCCleOBaHUs BellecTB», «buoopranmueckas Xxumus», «BblcOKOMOIEKyIspHbIE

COEJIMHECHHUSI.

2. CTPYKTYPA JUCHUIIJINHBI

Xapaxkmepucmuka yueOHou OUCyUnIuHbl
Hanpasnenrne noarotoBku 04.03.01 Xumus
[Tpoduin
OO6pazoBatenbHast MporpaMMa OakanaBpuaT
Kpanuduxarus
KonuuecTBo conpepkarenbHbIX MOTyJIeH 2
JucuumninHa 6a3v030171 / BApUATHUBHON YacTH JIHCIMILIHHA BAPHATHBHOM HacTH
00pa3zoBaTebHON TPOTrPaAMMBI
®opmebl kouTpoJst (MK, sk3ameH, 3a4er) MoOoynbHbII KOHMPOJIb, IK3AMEH

TMokasaTem o4dHas popMma 3aouyHas hopma
00y4YeHHS 00y4YeHHS
KonnuecTBo 3a4eTHBIX eqMHUIT (KPEAUTOB) 6
T'on monroToBxu 4
Cemectp 8
KonuuecTBo yacos 216
- JICKIITMOHHBIX 36
- IPAKTUYECKUX, CEMUHAPCKHUX
- 71a00paTOPHBIX 36
- CaMOCTOSITEIILHOM pabOTHI 144
B T.4. UHJIUBUIyaJIbHOE 3aJaHUE

HenenrHOE KONMHYECTBO YacoB, 18

B T.4. ayJAUTOPHBIX 6

3. OIHMUCAHUE JUCHUIIJIMHBI

Ilenu nucuuniauHbl: GOPMUPOBAHME MPEACTABICHUN O XUMU3ME KUBOM MaTepuu, U3ydeHHe
0COOEHHOCTEH XMMHMYECKOTO CTPOCHHUS, XUMHUYECKHUX CBOMCTB W OHWONOTHYECKUX (DYHKIHIA
BOXHEHIINX  KJIAcCOB OMOJOTMYECKH AaKTHUBHBIX COCIMHEHUI: aMUHOKHCIOT, OeJKOB,
HYKJICHMHOBBIX KHUCJIOT, YTJICBOJOB, JIMIIHNIOB, HYTGﬁ X XUMHYECCKUX npeBpameHHﬁ B JKHBBIX
OpraHM3Max U 3HAUeHHsA OHTUX MpeBpallleHuid A TOHUMaHUS  (PUIUKO-XUMUYECKUX
MOJICKYJISIPHBIX MEXaHU3MOB HaCJICACTBEHHOCTHU n HU3MCHYUBOCTH, peryiaunuun n
a/IanTalyu;pacCMOTPEHNE Ha MOJIEKYJISIPHOM YPOBHE IPOLIECCOB, JIEKAUIMX B OCHOBE >KHU3HH,
packpbITHEe GUBUKO-XUMHUYECKON CYIITHOCTH BCEX KU3HEHHBIX SIBJICHHIA.

3adauu: B 00JACTM HAYYHO-HUCCJIEA0BATEIbCKONH JAeSITEJIbHOCTH — BBIIOJHEHUE
BCIIOMOTATENbHBIX MPO(PECCHOHANBHBIX (YHKIMI B HAay4YHOW MAEATENBHOCTH (IIOATOTOBKA
O0OBEKTOB HCCIIEJOBAaHUM, BBIOOP TEXHUYECKUX CPEICTB U METOJIOB HCIBITAHUMN, NPOBEICHHE
OKCIIEPUMEHTANIBHBIX HWCCICIOBAaHWM TIO0 3aJaHHON MeToauke, 00paboTka pe3ynbTaToB
AKCTIEPUMEHTA, MOATOTOBKA OTYETA O BHITIOJIHEHHON padoTe);
B 00J1acTH  NPOU3BOJACTBEHHO-TEXHOJIOTHYECKOH  JeATeJIbHOCTH —  BBHITNOJHEHHE
npodeccnoHaNbHbIX (QYHKIMHA B OTpacisx SKOHOMHUKH, CBSI3aHHBIX C XHUMHeEH (ympaBieHHE
BBICOKOTEXHOJIOTMYHBIM ~ XUMHYECKHMM  0OOpyaoBaHHEM, pabora ¢  HMH(DOpPMAIMOHHBIMU
CHUCTEMaMH, TTOATOTOBKA OTYETOB O BBHITIOJHEHHON paboTe);




Tpebosanus Kk pe3yromamam océoenus oucyuniaunsl. Ilponecc u3yuyeHus AUCLMUILIUHBI
«XUMHYECKHE OCHOBBI OMOJIOITMUYECKUX IMPOILIECCOB)» HampaBieH Ha (OPMUPOBAHUE DJIEMEHTOB
caenyromux kommereHuuid B coorBerctBuu ¢ 'OC BIIO JIHP nmo nampaBieHHio mOATrOTOBKU
04.03.01 XumMusi ¥ OCHOBHOH 00pa30BaTEIBHONW MPOrPaMMBbl BBICIIETO TPO(PECCHOHATBLHOTO
o0pa3oBaHUs HAMPABICHUS TOATOTOBKH:

a) oowexyromypusix (OK): cnocoOHOCTBIO K caMoOpranu3aiuu u camooopazoBanuto (OK-7);

0) oowenpogheccuonanvuvix (OIIK): crOCOOHOCTHIO WCIOJB30BAaTh IOTYYCHHBIE 3HAHUS
TEOPETUYECKMX OCHOB (PyHAAMEHTaJbHBIX PA3/eJ]OB XMMHUHU NpPU PEIIeHUU MPOo(hecCHOHATBHBIX
3amaq (OIIK-1), BnajgeHneM HaBBIKAMU MPOBEAECHUS XUMHUYECKOTO HKCIEPUMEHTA, OCHOBHBIMH
CUHTETHUYECKMMU U aHAJIUTUYECKUMH METOAaMM IIOJIyYeHHUS U HUCCIEIOBaHUS XHUMHUYECKUX
BemectB u  peaknuid  (OIIK-2);  cOCOOHOCTBIO  WCHONB30BAaTh  OCHOBHBIC  3aKOHBI
€CTECTBEHHOHAYYHBIX NTUCHUIUIMH B ipodeccronansuoi aestenbHocTr (OIIK-3); cmocobHOCThIO
pemiate  cTaHAapTHBIE 3afadyd  NPOPECCHOHANBHON  JEATENBHOCTH C  HCIOJIb30BAaHUEM
COBPEMEHHBIX HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTMM C YYETOM OCHOBHBIX
TpeboBanuit nHpopmanmonnoi 6ezomacHocTH (OIIK-4); ciocOOHOCTBIO K TIOMCKY U MEPBUYHOMN
00paboTke HaydyHOW M HaydHO-TexHUYeckoi wmHpopmammu (OIIK-5); 3HaHWMEM HOPM TEXHHMKH
0€30MacHOCTH ¥ YMEHHEM pPEaTu30BaTh HMX B J1a0OpAaTOPHBIX M TEXHOJOTMUYECKUX YCIOBHUSX
(OIIK-6).

8) npogeccuonanvuvix (IIK): crnocOOHOCTHIO BBIMIONHATH CTaHAAPTHBIC OIEpaI 110
npennaraeMbiM Metoaukam (I1K-1); cnocoGHOCTRIO MPUMEHSATH OCHOBHBIE €CTECTBEHHOHAYUYHBIE
3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHS XMMHUYECKON HAYKH MPU aHATN3€ MOJYICHHBIX Pe3yJIbTaTOB
(ITK-4); cmocoOHOCTBhIO TOJIy4aTh W 00paldaThIBaTh PE3yNbTaThl HAYYHBIX HKCIIEPUMEHTOB C
MTOMOIIBI0 COBPEMEHHBIX KOMIBbIOTepHBIX TexHonoruu (I1K-5); cmocoOHOCThIO HCIOIB30BaTh
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKON HAYKU U (yHIaMEHTAIbHbIE XUMUUECKUE TOHSITUS TIPU
pELIEHNN KOHKPETHBIX MPOU3BOACTBEHHBIX 3a1a4 (I1K-8).

B pe3yabTare 0CBOEHHUS AUCHUILINHBI 00YYAIOLIUICS 0JIKEH:
3Hamp: CTPOCHUE ¥ CBOMCTBA OCHOBHBIX XHMHWYECKHX KOMIIOHCHTOB >KHBOW MaTEepHH;
0COOEHHOCTH CTPYKTYPHI M (DYHKIIMOHUPOBAHMM OEJIKOBBIX MOJIEKYl M HMX KOMIUIEKCOB Kak
HOCHUTEJEH KHU3HN; COBPEMEHHBIE MPECTABICHHS O OMOKATaIN3€e; MPUHIUIT KOMIIEMEHTapHOCTH
B ctpoennu HK u ero 3nauenune B OMOCHHTE3€ IPUPOAHBIX OJIMMEPOB;
yMemsb: CHUCTEMAaTH3UPOBAaTh M 0000IIaTh 3HAHWS, IIOJyYCHHBIC TP HM3YYEHUH JaHHOU
JUCLUUIUIMHBL U IPYTUX UCTOYHUKOB MH(pOpPMAIUK; CBOOOIHO, TPAMOTHO M3JIaraTh TEOPETHUECKUE
MOJOKEHHUSI TI0 OCHOBHBIM BONPOCAaM XHUMHH OHMOJIOTHYECKHX MPOILECCOB; HCIIOIB30BATh
MOJTyYeHHbIE 3HAHUS ISl U3YUYEHUS APYTHX AUCHUILTAH XUMHYECKOTO ITUKIIA;
6/1a0emp: COBPEMEHHBIMH TIPEJCTABICHUSIMA O XHMHUYECKHX OCHOBAaX JKH3HEHHO BaXKHBIX
MIPOIIECCOB U SIBJICHUN U UX PETYISAIUH.

4. Coaepixkanue TUCHUILIUHBI M (OPMBI OPraHU3anMU Y4eOHOI0 Npouecca

IHopsaaxoBbIi Kparkoe cogep:kanue TemMbl
HOMEp M TeMa

Cooeporcamenvuotii mooynv 1 Beeoenue. I'nuxonus, I]TK, ovixamenvnasn
yeno

Tema 1. BBegenne B XMMHI0O OMOJIOTHYECKHX MNPOLECCOB. XMMUYECKHI COCTaB
KieTkd. OCHOBHBIE MAakpOMOJIEKYNBI, BXOISAIIME B COCTaB JKUBBIX
opranu3zMoB. OTIMYUTETbHBIE OCOOEHHOCTH 3>KMBOM Marepun. OOMeH
BEIIECTB M SHEPIrUU B KUBBIX opranumisMax. Pomnb ¢epmento. Kiertka.
CrpoeHne KieTouHbIX opraHeml. OTIM4Me >KUBOTHOM M pacTUTEIbHOU
KIIETOK

Tema 2. Meta60/1u3M yrieBoaoB. Ilpunimnel Mmertabonusma. ['mukonus. OOmme




MpEICTaBICHUS. CyMmapHbIli  XUMHYECKUN npo1ecc. OOGmue
NpeacTaBIeHus o0 OSHepreTuke TiuKonu3a. Peakuum — rimkonmsa.
I'muxoren-docdopuaza. I'excoknnaza " TJTFOKOKHHA3a.
dochodpykToknHasa. Anpronasa. I'munepansaerua-3-
dbocdarneruaporenasa  Jlakrataeruaporenaza. Karabomms3m caxapos.
I'mukorene3. O030p peryssiuy INIMKOIN3a U TITUKOoreHe3a. [ opMoHaIbHbIH
KOHTpOJIb. AKTHBAIUsl aJCHIJIATIMKIA3bl. MeTa0oIMuecKiuii KOHTPOIIb.
VYTrieBoaHbIN KaTabOIN3M U COKpalieHrne M. I'ekcozoMoHohochaTHbIN
myHT. Metabonuueckue GyHkuuu. TeHCMBHOCTD Ipoliecca M perysiusl.

Tema 3

kg JUMOHHOM KHCJOTHI. PeakiuyM 1MKIa JHUMOHHOW KHCIIOTHI.
®epmentsl LITK: nmurparcuHTa3za, akoHWTa3a, U30LUUTPATICTUIPOTrEeHA3a,
OKCOTJTyTapaTAeruIpOTreHa3HbII KOMILJIEKC, CYKIMHUJITUOKHUHA3A,
CYKIIMHATIETuApOoTreHas3a, Gpymapasa, L-manarnernaporenasa. Posp nukiia
JTUMOHHOHM KHUCIIOTHI B MeTabonu3me. Katabonm3m yrineBomoB. AHaO0IN3M
yTJIeBOJIOB. MecTO IUKJIa JIMMOHHON KUCJIOTHI B METa0O0JIM3Me, PeryJIsIus
MeTabonr3Ma yTriieBOJIOB.

Tema 4

OxucaureabHoe dochopunupoanmue. Cucrtemsl TpaHcmnopTa
AJIEKTPOHOB: HEKOTOphle  OOIMe  TPUHIUIIGL. OxucaurenpHo-
BOCCTAHOBUTEJIBHBIE NOTEHIMANBl. DHEPreTuKa MEpPEeHOca 3JIEKTPOHOB.
JlpIxaTenpHas  Leb  TpaHCHopTa  3JeKTpoHOB.  Kucimopox — kak
TEPMUHAJIBHBIA  aKLUENTOp 3JEKTPOHOB. [lepeHOCUMKM  3JIEKTPOHOB.
Mexanu3m npixarenbHod 1enu. OnpeneneHue IMOC/IeA0BATEIbHOCTU
pPACIOJIOKEHUSI TEPEHOCUMKOB AJIEKTPOHOB. TOMOJIOrUS MEPEHOCUUKOB
AJIEKTPOHOB B cocTaBe MeMOpanbl. CompsbkeHue paOoThl JbIXaTebHOU
neru ¢ mporeccom cuHTe3a ATP. OOpazoBanme ATP mpu mepenoce
JJIEKTPOHOB IO Lenu. MexaHu3M COIpsKEHUs. BHEMUTOXOHIpUaAIbHBINA
ATP. VYapTpacTpykTypa MHUTOXOHApPHUAILHONH MeMOpanbl. KommdecTtBo
ATP, cuHTe3upyemMoro B Tpouecc € Karaboimzma YIII€BOJOB.
TokCcHYHOCTh KHCIIOpOJAa M Ccymnepokcuaaucmyrasa.Ponp kucnopona B
metabonmm3me. [{uroxpom P-450.

Cooeprcamenvuvtit.  modyav 2  f-okucarenue no Knoony,
OPHUMUHOGYLIL YUK, MEMADONUIM AMUHOKUCTIOM, (homocurnmes.

Tema 1

Metaboau3m JunuaoB. Kartabomusm kupHBIX KHCIOT. Kietounsie
WUCTOYHUKHA OJKUPHBIX KHCIOT W THOX(PUpPHAs aKTUBAIMs. |paHCIOPT
AllWJIBHOW Tpynnbl B MHUTOXOHJpHUHU. PaciierieHue auuibHOW TpyMIIbL:
nyTe [-okucnenus. DepMmeHTH TpHu [-okucieHun. HeHachIieHHBIC
kucinoTel. OOpa3oBaHWME KETOHOBBIX TeN. [ JIMOKCHIATHBIA  ITHKJI.
AHa001M3M KUPHBIX KUCIOT. LluTomnazmaTuueckuii aHaOoOMTU4ecKuil myTh
buocunre3 apyrux nunuaoB. Auwmnrnunepusbl. dDocdoanunriniepruHs.
Curromuenuusl, epedpPO3UIbl U TAHTIINO3UIBL. XOJIECTEPUH, *CTEPOUIBI
U KapoTHMHOUIbL. XOJECTepHUH U €ero pasznuyHble (yHKUuU. Perymsuus
OMoCHHTE3a X0JIecTeprHa U OOJIE3HU CepIia.

Tema 2

MeTa00m3M  a30TCOAEPKAMX  COCAMHEHUI: AMHMHOKHMCJIOT |
HyKJeoTHa0B. buonornyeckas  ¢ukcanuss  azora.  Hurtporenasa.
MeTtabonu3m aMHHOKHCIOT. TpaHcaMUHUpPOBaHUE, 1eKapOOKCHIMPOBAHNE
U Je3aMHHHMpOBaHWe. TpaHCaMHMHMpOBaHHWE U HHUpUAOKcanbdocdar.
JlexapOokcunupoBanre.  OKHCIUTENbHOE  Je3aMuHUpoBaHue.  L{uki
MOYEBHHBI. MeTaboiaM3M HEKOTOPHIX aMUHOKUCIOT. (DeHunanaHuH u
TUPO3UH. [ TUIIMH 1 GMOCHHTE3 MUKINYECKUX TeTpanuppoiioB. Llucrenn u
METHOHHMH: MeTabonu3M cepbl. OOpa3zoBaHue KopepMeHTa A U3 BajlHHA,
acrmaparvHOBOM KHCJIOThl W IIUCTeMHAa. METHOHMH M MeTaboIu3M
OJTHOYTJIEpOTHBIX (pparmenToB. Butamun B, u Bi,-3aBucHUMBIC peakiuu.




[TumesBpie motpedHOCTH. MeTabonusm HykiaeoTuaoB. buocunres UMP.
Bbuocunres UTP, CTP, OTP u ATP. buocunre3 dCTP, dGTP, dATP u
dTTP. Karabomu3zm nHykieotunoB. KaraGomn3m MTypuUHOB, YTHIH3ALUS
nypruHOB. KaTabonmn3m nupuMuanHOB.

Tema.3 dortocunTe3. XJIOPOIJIACTHI - KIETOYHBIE OpraHeiuibl (POTOCHHTE3a
VYibTpacTpykTypa XioporuiactoB.  CBeToBble peakuuu (POTOCHHTE3A.
[TepBuunsblii poroxumudeckuit akt. Xmopodwmi. Dddekr DMmepcoHa u
runote3a IBYX (¢orocucreM. IlepeHOC 31IEKTPOHOB MpH (POTOCHHTE3E.
doroBoccTaHOBICHHE W (OTOOKHCICHHE. |E€MHOBBIE  PEaKIUH
¢dorocuntesa. IlepBuuHble TmpeBpalleHUs yriepoja B  Ipolecce
dbotocunTe3a. Pubynozo-1,5-mudocdar-kapdbokcmnaza. DoToabIXaHHE.
AnbrepHaTuBHBIN yTh Qukcanuu CO,.

TemaTnyeckni nmiaan

ConepxareJibHbIA MOAYJIb 1
KoJunyecTBo 4yacoB
3aounas popma 00yyeHus
Ounas ¢popma 00yueHust Ha 0a3e 001Iero cpeaHero
00pa3oBaHus
B T.4 B T.4.
Ha3zBanus coaep:kaTejibHbIX
it ol o= e ) D) e =
MoJYyJieil U TeM S| F|4 o = = 4 s
(» H s B < (> 5 < | =
[©) = | o e~ S = Qo o O K 8
= Q| alg o = Q a, e S
O = [} o' = Qo > QO 15} S| [} o t Q < 8
/A 2 | Nl slg 8 =8 M 2 = < e 8 F¢g
1) = olo & B/ & ) = [l o = = a
El 5|9l E S = = ) S R | I
S | < as) < < =
= B | S S| = = S =
Tema 1.BBenenne B XUMHIO 0|2 10
OMOJIOTUYECKHUX MPOIECCOB
Tema 2. Metabonusm
52 | 8 12| 32
YTJIEBOJIOB.
Tema 3. 1lyukn TUMOHHOMN
44 | 8 4 | 32
KHUCJIOTBI.
Tema 4. OxucnutenbHOE
dbochopunupoBanue 34| 4 4|26
Ntoro no conepxareabHOMY
MOJLIIEO 1 142 | 22 20 | 100




ConepxareJibHbI MO1YJIb 2

KoandecTBO 4acoB
3aounas popma
Ounas ¢opma Ha 0a3e 001Iero cpeaHero
00pa3oBaHus
Haspanust B T.4U B T.4.
cojepKaTeJIbHbIX ol o | 8 |3 o | o | =
MojyJieii u Tem ° 5| 2 3|5 ° s | 2 = v
5 |E|8| 5288 5 |§|8|5|2¢g| 8¢
o 5| g e Eol2d o == & & o > 0
[=a] N4 ~ < o O |H\G m < = < o O = O
5] = o, £ S S« 15 = o, £ S = <
S X o O 8B g = X o o = =R
g1 g |8 = 8198 =
= = § o2 = = § o2
1) = o =
Tema 1. Merabonusm 2 4 4 14 2 ) 20
JINIINIOB
Tema 2. Meraboausm
A30TCONCPIRALLIHX 28 | 6 8 | 14 24 |2 2 | 20
COCIMHEHUN: aMHHOKHUCIIOT
Y HYKJICOTHJIOB
Tema 3. Dorocunres. 26 6 4 16 3 ) 26
Hmozo no cooeprcamenn-
HOMY MO0V 2 74 14 16 44 74 4 4 66
Bcezo uacoe
216 | 36 36 | 144 216 | 8 8 200
5. METO/JUYECKHUE PEKOMEHJAIIUU J1JI51 ITPOBEJIEHU S _
JEKIHUOHHBIX, IPAKTUYECKHUX U TABOPATOPHBIX 3AHATHUU
TeMbl JeKIUOHHBIX 3aHATHH
M Konuuecmeo
Ha3zeanue memui
n/n uacoe
BBeneHne B XUMUIO OMOJIOTHYECKUX MTPOIECCOB. 2

MeTaboJ1M3M YIIIeBOIOB.

T [k TMMOHHOM KUCIIOTHI.

OxucnurensHoe pochopunrpoBanne

MeTa0oar3M JIUITUI0B

MeTaboa13M a30TCOAePKALMX COSAMHEHUI: aMUHOKHCIIOT M HYKJICOTHIIOB

N[N | |WIN]|—
(@)} Keo)W [F SN ESNY o o} e el

dorTocunTes
BCEI'O 36




Tembl J1a00PATOPHBIX 3aHATHI

No Konuuecmeo
Hazeanue memuwi
n/n uacoe

1 |KonuuecTBEHHOE ONpENElIeHUE NHPOBUHOTPAJHOM KHUCIOTBI B MOue

. 4
KOJIOPUMETPUYECKUM METOAOM Y MOpaiita

BausHue jxedy Ha aKTUBHOCTD JIATIA3EI

OHpe,I[CJ'IeHI/IC AKTUBHOCTH KaTajla3bl B KPOBH

Omnpenenenne pocdopa merogom ducke—Cyboapoy

CpaBHeHI/Ie HCHACBIIICHHOCTH KUPOB

KoauduecTBeHHOE OIPCACIICHUC XOJICCTCPpUHA B KPOBU

Briienenne 1e30KCUpruOOHYKICONTPOTEMHA U3 TKAHH CEJIEe3EHKH

o2l RN Ho | RV, JNNg JUSH | \9)

KonauduecTBeHHOE OMnmpeACIICHUC BUTAMHHA C MCTOAOM I/IHI[O(beHOJILHOI‘O
TUTPOBAHUA

BN N YN R R ED

9 |[lepokcuaasbl paCTUTEIBHOTO MPOUCXOKICHUS
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6. METOIUYECKHE PEKOMEHJIAIIUMU I10 OPTAHU3ALIUA
CAMOCTOSTEJBbHON PABOTHI CTYJIEHTOB

Oprasusanus caMoCTosITeIbHON PadoThl CTYICHTOB

3anaHue AJ151 CAMOCTOSITEIbHOI PadoThI 0 TeMe
«MeTad0M3M a30TCOAEPKAIMX COETMHEHNI: AMUHOKHUCJIOT U HYKJIEOTHI0B)

Bapuanm 1

1. C noMomIpI0 KaKkoil KaueCTBEHHOM PEaKIIMK MOXKHO OOHAPYKUTh apOMaTUYECKHe
AMUHOKHCIIOT?

A. KcaHTONpOTENHOBAs PEAKIINH.

b. Hunruapunosas peakuum.

B. Peaknuu Bropua.

I'. Peakiiun Muiona.

M. Peakuuu Tpommepa.

2. C noMoIIIbI0 KaKoil KaueCTBEHHOM peakIMi MOXXHO OOHAPYKUTh TUPO3UH?
A. buypeToBas peakuuu.

b. HunruapunoBas peakuuu.

B. Peaknun.

I'. Peakunu MusioHa.

. Peakuun Tpommepa.

3. C moMoIIp0 Kakoi KaueCTBEHHOW PEaKIMM MOYKHO OOHAPYKUTh CEPYyCOIepIKaIInX
AMUHOKHCIIOTHI?

A. KcaHTonpoTenHoBasi peakiuu.

b. HunruapunoBas peakuuu.

B. Peakiuu ®ois.

I'. Peakuun Muuiona.

. Peakuun Tpommepa.



4. YKaXuTe aMHHOKHUCIIOTHI C HETIOJIIPHBIM THAPOPOOHBIM PaIUKAIIOM:
A. I'myramun.

b. Banumn.

B. Cepum.

I'. newrmy.

. I'mctuaun.

5. YKaxxuTe aMUHOKHUCIIOTHI C MOJ0KUTEIBHO 3apsDKEHHBIMU paJIiKaIaMu:
A. AnmaHuH.

b. I'myramar.

B. I'myramus.

I'. JIuzux.

J. I'nuiym.

6. PacTBOprMOCTB OOJIBIIMHCTBA TI00YIAPHBIX OSJIIKOB B BOJHOM PacTBOpe 00yClIOBIIEHA
HaJIMYMEM Ha UX TOBEPXHOCTH:

A. TTongpHBIX OCTaTKOB AMUHOKHCIIOT.

b. HEenoyIApHBIX OCTaTKOB aMUHOKHCJIOT.

B. nmentuaHsIX rpymi.

I'. GeH3zonpHOTO paauKana.

J1. TETEpOIMKINYECKHX PaJUKaIOB

7. 3HaueHUE U30AJICKTPUUECKOM TOYKM ajJaHWH HaXOauTcs B obsactu pH:
A »T.

b. <7.

B>7.

8. CMech aMMHOKUJIOT pa3fessiioT MeToioM annekrpodopesa npu pH =7 YCTAHOBUTE
COOTBETCTBHE:

A. JIuzuH. a) JIBmxeTrcs K aHO#Y.

b. Tpunrodas. 0) /IBmwxercs kK kaTtomy.

B. Acnaprar. B) OcTaHyTCs Ha JIMHUM CTapTa.
I'. I'myramar.

N. benunananus.
E. ructnann.

9. 'eMOrn00MH MO XMMUYECKOMY CTPOEHHIO OTHOCUTCS K KJI1accy:
A. METaJIONpPOTEHUIOB.

b. xpoMonpoTenHBI.

B. ®ocdomnporennus.

I'. rmukonpoTenHOB.

J1. IUTIOIIPOTEUHOB.

10. benku B )KUBBIX OPraHU3MaX BBIMOJHSET CEAyIOIne QYHKIUU:
A. DHepreTuyeckasl.

b. Katanutuueckas.

B. ITotpebnsemast.

I'. CtpykTypHas.

. TpancnopTHas.

11. M3osnexkTpudeckas ToYKa re MoryioonHa 6,8. B kakom HampaBJIeHHH MepeMeniaeTcs
TeMOTJIOOHMH B AJIEKTpUUYECKOM Mosie rpu pH = 6,87

A. K xarony.

b. K anony.



B. Ocraercs Ha nuHMM cTapTa

12. CTpyKTYpHBIM 3JIEMEHTOM MPOCTHIX OEJIKOB SBISIOTCS:
A. MOHOHYKJIEOTH/IBI.

b. I'moko03a.

B. AMHMHOKHCIOTEL.

I'. I'nuuepun.

13. HagamoMm mentuaga cYnTaeTCst - KOHEII MOJIMIIENTUAHON LEMNH, COASp AN
CBOOOTHYIO TpyIIIy.

A) C. a) aMUHOKHUCJIOT.

b) N. 0). KapOokcunpHyto.

14. Kakast xuMu4ecKkast CBsI3b TUIPOJIU3YETCS MPU THUIIpoJin3e Oenmka?
A. Bonopoanasi.

b. Cnoxuosgupnas

B. Ilentunnas

I'. TuapodobHBIE B3auMOACHCMTBUS

. AucynbpuaHas.

15. BogopoaHble ¢Bs3M CTaOMIM3UPYIOT CIEAYIONINE YPOBHH CTPYKTYPHOM OpraHU3auu
OCIIKOBBIX MOJICKYJT:

A. IlepBuuHas CTpyKTypa

b. Bropuunas crpykrypa

B. Tpetnunas crpykrypa

I'. He crabunmsupyeTcst HUKaKasi CTpyKTypa

16. ITox nenarypamwueit 6eIKOB MTOHUMAFOT:

A. HapymieHue pacTBOpHMOCTH Oemka.

b. Hapymienne noaBmxHOCTH Oenka pu 3JieKTpodopese.
B. Hapymenue rugpatHoii 0007104KH Oernka.

I'. Hapymienue ctpykTypsl ¥ QyHKIIMH OeKa.

17. benku neHaTypUpyIOT B KJIETKE BCIICICTBUU:

A. Pa3ppbiBa c1a0bIx cBs3€i, OJIEPKUBAIONINX KOH(OopMaIuio Oenka.
b. [eticTBus mpoTeOoIUTUYECKHX (PEPMEHTOB.

B. Cunre3a GeKOB TEIIOBOTO IIOKA.

I'. CHMXeHus KOHIEHTPALMY JIMTAH/I0B.

18. [IpuBeauTe MpUMEPHI TPOCTHIX OEITKOB.

19. IlpuBeauTe MpUMEPHI CIOKHBIX OSITKOB.

20. PaccunTath M303JEKTPUUECKYIO TOUKY BaJIMHA

21. IlepBuuHas ctpykTypa Oenka. Meronsl onpeaeneHust N-KOHIIOB.

22. IlpuBectu hopMyIty IENTHIA 2UC-NPO-Mem-2ly, HA3BaTh €ro, ONPEACTUTh 3apsii B BOAHOM
pactBope npu pH ~1,5.



7. THANBUAYAJIBHBIE 3A/IAHUSA

EcrecTtBeHHOE OoneyTOJISIIONIEE BEHIECTBO B  YEIOBEYECKOM OpraHu3Me SIBISIETCS
nenTuaoM. KUcnoTHBIN ruaponn3 3TOro MmenTuAa Mmokasall, YTO OH COJACPXKUT TIIMIUH, JICUIHH,
beHnnanaHuH W TUPO3UH B cootHomenuu 2:1:1:1. Peakums »storo mnentuma c 2.4 -
TUHUTPOPTOPOEH30I0M, TOCICAYIOIINI THAPOIU3 U XpoMmaTorpaduyecKuii aHajau3 IPOTYKTOB
MOKa3aJiv, 4To 00pa3yeTcs MPOU3BOAHOE
JIH® - Tupo3una. YacTUUHBIN THAPOIHM3 C MOMOIINBI0 XUMOTPUIICHHA TIO3BOJIMII OOHAPYKHUTh
TEUITNH, TUPO3UH M KOPOTKUM menTu. [ Mapoau3 3Toro menTuaa Aajl TINIWH U (eHUIATaHuH B
cooTHomeHuu 2:1.

1.

2.

whw

10.

VYcraHoBuTe MOCIENOBATENBHOCT AMUHOKHUCIIOT B MENTHIE.

Hanummre cooTBETCTBYIOIINE PEAKIUH.

Urto mpou3oiaeT ¢ menTuaoM npu oopadboTke ero GpeHmiTnon3onnanarom? Hamummre
o01yro cxemy Imporiecca.

Onpenenure cyMMapHbli 3apsan nentuga npu pH 1; 7; 12.

VYkaxure, B KaKoil Cpeie JISKUT U303JIEKTPUIECKasi TOUKa nentuaa?

OObscHUTE, TTOYEMY XUMOTPHUIICHH BBI3BIBAET YACTUYHBINA, & HE TMOJHBIA THUAPOIIU3
nentuaa’?

VYkaxkute, Kakue (QYHKIMOHAIBHBIE TPYMIBl BXOAAT B AaKTUBHBIA  IICHTP
XUMOTPHIICHHA.

B o0miem, Buie MOKaXHUTE, KAK XUMOTPUTICHHOTEH MPEBPAIIAETCS B XUMOTPHUIICHH.
OO0bsicauTe, ToueMmy  auusonpormmwidropdochar  HEOOpaTUMO  WHTHOHPYET
XUMOTPHIICHH.

Hanummure, Bocmonb3oBaBmIMCh TalJ. KOJAOHOB, HYKJIEOTHAHYIO MOCIEI0BATEIbHOCTD
¢dparmenTa JIHK, oTBETCTBEHHOTO 32 CHHTE3 JAHHOTO TIENTH/IA.

Hazosute nporueccsr:

a) IHK — u PHK

06) u PHK — 6enox

8. KOHTPOJIBHBIE BOITPOCHI K IPOMEXKXYTOYHOM ATTECTAIIUA

Meta60s113M yrJjieBOA0B.

NN AW -

I'mukonus. CymMMapHbIi XUMUYECKHUN ITPOLIECC.

DHepreTuka MMKoIn3a. Peakuyuu ramkonmsa.

I'mukoren-docdopunaza.

['excoxknHa3a U TIIFOKOKMHA3a.

JlakTataeruaporeHasa.

I'muxorenes. O630p perymnsaIuy TIIMKOIN3a U TITMKOTeHE3a.

I'ekcozomoHodocharhblii nryHt. Merabonmuueckue GpyHkiuu. TeHCHBHOCTB Tpoliecca U

perynsanus.

IuKJa JMMOHHOM KUCJIOThI.

[

Peaknuy 1ukiia JMMOHHON KHUCIOTEL

2. ®epments! LITK: nutparcuHTasa, akoHUTa3a, N30UUTPATAETUIPOreHasa,
OKCOIIYTapaTACTUAPOTr€HA3HbI KOMIUIEKC, CYKIIUHUITHOKNHA3A,
CYKLMHATAEruaporeHasa, pymapasa, L-manatneruaporenasa.

k@

Pose muKiIa TMMOHHONI KHACJIOTHI B META00IN3ME.
Karabonu3m yrineBoaos.
AHa00JIM3M yTIIEBOIOB.



OxucinresabHoe pochopuiuposanue.
1. CucrtemMbl TpaHCIIOPTA AIEKTPOHOB.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE TOTEHIIMAJIBI. JHEPreTUKA IEPEHOCA DJIEKTPOHOB.
JIpIxaTenpHas LEelb TPAHCIIOPTA AIEKTPOHOB.
MexaHu3M IbIXaTeIbHON LEMH.
Tormosorust nepeHOCYNKOB 3JIEKTPOHOB B COCTaBE MEMOpaHHBI.
ComnpsixeHne paboThl AbIXaTeNbHOM 11enH ¢ npoieccoMm cunte3za ATP.
O6pazoanue ATP nipu nepeHoce IeKTPOHOB 110 ey, MeXaHu3M CONPsKCHHS.
VY IIbTpacTpyKTypa MUTOXOHAPUAIBHOW MEMOpPaHBI.
KonnuectBo ATP, cuHTe3upyemMoro B mpoliecc € karadboim3mMa yrieBOI0B.
10. TokCHYHOCTH KHCIIOPOJA U CYNEPOKCUITUCMYTA3a.
11. Poinb kucnopoia B MeTaboIm3Me.
12. utoxpom P-450.

ORI AR WN

MeTa00/11M3M JUIIHIO0B.

[

Karabonu3m *UpHBIX KUCIIOT.

TpancnopT auIbHON IPYIIIBEI B MUTOXOHIPUH.
Pacmennenue anuiapHOM rpyNIbl: MyTh B-OKUCIICHHUS.
®depMeHTHI TTPH B-OKUCIEHUH.

HenacpllieHHbIE KUCTOTHI.

O0pazoBaHne KETOHOBBIX TEl.

. AHa00IM3M KUPHBIX KUCIOT.

[{uToruiasmMaTnyeckuii aHaOOJIMUECKUH MyTh

buocunTte3 apyrux munuaoB. Amwirauiepuabl. @ocdoanIrIHIepuHbI.
Cunromuenunsl, 1epeOpO3uIbl U TAHTIINO3U/IBI.

10. XonecrepuH, *CTEpOUIbl U KAPOTUHOWUIBI.

11. XonecrepuH U ero pa3nuuHble QyHKIHH.

12. Perynsmus OMocHHTE3a X0JIeCTepruHa U OOJIE3HM cep/lia.

ORI AR WN

Metab0amu3m a30TcoAepKaAIIUX COeTUHEHU: AMUHOKHCJIOT U HYKJICO0THUAO0B.

[y

buonoruueckas duxcanus azora. Hurporenasa.

MeTabon13mM aMHHOKHCIIOT.

TpancamuHUpOBaHUE, 1EKAPOOKCUIMPOBAHNE U IC3AMHHHPOBAHHE.
TpancamuHUpoBaHue U upuUIoKcanbdocdar.

JlekapOoKCHIMpOBaHUE.

OxucauTenbHoe 1e3aMUHUPOBAHNUE.

[Tk MOYEBUHBL.

MeTab0n13M HEKOTOPBIX aMUHOKHUCIIOT.

DeHWIAIaHUH U TUPO3HH.

10. I'mutine 1 OMOCHHTE3 ITUKIINYECKUX TETPATUPPOIIOB.

11. [{ucTenH 1 METHOHHUH: META0OIHM3M CEPHI.

12. O6pazoBanue kohepMeHTa A U3 BaJIMHA, aCTIAPAarHHOBOMW KUCJIOTHI M IIUCTEHHA.
13. MetnonuH 1 MeTaboJIM3M OJHOYTIIEPOJHBIX (PparMeHTOoB.

14. Butamus B, u Bj,-3aBucumeie peakiuu. [Tumiessie moTpeOHOCTH.

15. Metabomm3m nykneotunoB. buocunte3 UMP. buocunres UTP, CTP, OTP u ATP.
16. buocunres dCTP, dGTP, dATP u dTTP.

17. Karabonu3M HyKJIE€OTHIOB.

18. KaraGonm3m nmypruHOB, yTHIIM3AIUS TYPUHOB.

19. Karabonu3M NupUMHINHOB.

NI R WDN



dorocuHTE3.
1. YiubTpacTpyKTypa XJIOpOILIACTOB.
2. CseroBble peakiuu (poTocuHTE3A.
3. Xuopodumr.

4. Dddext Dmepcona u runoresa IByX portocucteM. [lepeHOC IIMEKTPOHOB MPHU

dboTocuHTE3E.

5. ®otoBoccTaHOBIEHNE U (POTOOKUCIICHHE.

6. TemuoBble peaknuu PoTOCHHTE3A.

7. TlepBuuHBIC MPEBpAIEHUS yIiIepoia B mpoliecce poTocHHTE3A.
8. Pubynozo-1,5-nudocdar-kapbokcunaza. AnbTepHaTUBHBIN yTh ukcauu CO,.

9. OBPAZELl MOAYJBbHOI'O KOHTPOJISA
(obpaszey sapuanma u Kpumepuu oyeHU8AHUL)

rOY BIIO «JIOHEIKHUA HAIIMOHAJIbHBIA YHUBEPCUTET»
XuMHUECKu# paKyabTeT

Hanpasnenue noocomosxu:  04.03.01 Xumus

Ipoghuns.:

IIpoepamma noozcomosku:
Cemecmp 9
Yuebnas oucyunnuna

baxanaspuam

XUMHUYECKUE OCHOBBI OMOJIOTHYECKUX MTPOIIECCOB

MOAYJIbBHAA KOHTPOJIBHASA PABOTA
BAPUAHT Nel

3aganue #1
@DepMeHTHI - 3T0 OMOJIOTHYECKHUE
KaTaJIM3aToOPhI HPUPOJIBL:

1) GenkoBoit

2) MUnuIHON

3) yrineBoaHoOM

4) HeopraHMUYEeCKOI
5) HeGenKoBO

6) BHE3EMHOM

3ananue #2
depMeHTHI

Ha 0eJIoK

B IBE€THEIC PECAKIINU

1) BcrymaroT
2) HE BCTYMAT

3aganue #3
®epmeHTaTHBHAS QYHKIHS OSITKOB COCTOUT

B

1) popmupoBanuu 6momemMoOpan
2) BBIICTICHUHN CBOOOTHOM XUMUYECKOU
SHEPTUN

3) 3amuTe OT HHpEKIUi
4) kaTanu3e OMOXUMHYECKUX peaKIuit
5) TpaHCIIOpTE KMCIOpPOa B KPOBH

3ananue #4
Kaxkue cBoticTBa (pepMEHTOB MOATBEPKIAAIOT

uX OCJIKOBYIO IPUPOIY

1) ruaponUTHYECKOE pacUIEIUICHUE 10
AMUHOKHCIIOT

2) cIoCOOHOCTH YCKOPSTH PEaKIiH

3) KOJUTOUTHBIE CBOMCTBA PacTBOPOB
bepMeHTOB

4) ctocOOHOCTH BCTYIIATh B KAYECTBEHHBIE
peakiuu, KOTOPLIE XapaKTEPHBI I
AMUHOKHCJIOT U OEJIKOB

5) amdoTrepHbIe CBOICTBA

3ananue #5
Kaxkue cBolicTBa UMEIOT (hepMEHTHI

1) TepMOIaOUIBHOCTH

2) TepMOCTaOUIBHOCTD

3) cnenupUIHOCTD ACHCTBUSA

4) ctocOOHOCTh MEHSAThH KaTaTUTHUYCCKHE
CBOWCTBA B MPUCYTCTBUU aKTHBATOPOB H
UHTHOUTOPOB



3ananue #6
Kaxkue cBolicTBa XapakTepHbI Kak

HEOPTaHUYECKUM KaTallu3aTopaM, TaK U
(dbepMeHTaM OJTHOBPEMEHHO

1) He caBUTAIOT COCTOSITHUE PABHOBECHS

2) BBICOKAsI CTICTIM(UIHOCTh

3) HE BXOZAT B COCTaB KOHEUHBIX MPOAYKTOB
4) akTUBHOCTH MOYKHO PETyJINPOBAThH

5) GU3NOTOTHUECKUE YCIOBHSI TPOTEKAHHS
peakuuii

6) YCKOPSIIOT peakuu

3ananme #7
Jiis hepMEHTOB, B OTJIMYHE OT XUMHUYECKHX

KaTaJnu3aToOpOB, XapaKTEPHBI

1) MakpoMoneKysipHasi CTPYKTypa
2) U30MPaTEeNbHOCTD JCHCTBUS

3) yekopenne peakiun B 10°-10° pa3
4) GenkoBas MpupoIa

5) yckopenue peakiuu B 10-100 pa3

3ananue #8
MakcuMaIbHYIO KaTATUTHIECKYIO

aAKTUBHOCTH OOJILITUHCTBO (hEPMEHTOB
MPOSIBIISIET TIPH TEMITIEpaType

1) ~ 40 °C
2) 100 °C
3)0°C
4)10°C

3aganue #9
Ontumym pH nelicTBust OOIBITUHCTBA

(hepMeHTOB paBeH

1) 1,5-2

2) 8-9
3)~7

4) Tonbko 7

3aganue #10
[Tpu nevicTBuM Ha EPMEHTHI CUIIBHBIX

KHCJIOT ¥ OCHOBaHHI pa3pyIaeTcs
CTPYKTypa

1) nepBuuHas
2) BTOpUYHas
3) TpeTnyHas
4) yeTBepTUYHAS

3ananue #11
Krnacc hepmenTa yka3bpiBaeT Ha

1) kordopmanuo GpepmeHTa

2) Tun KoepMeHTa

3) TUTI peakiuu, KOTOPBIN KaTaTu3upyeT
bepmeHT

4) cTpoeHUE aKTUBHOTO IIEHTPA

3ananme #12
YkaxxuTe Ki1acchl EPMEHTOB COTIIACHO

NPUHSITON KiaccupuKaum

1) okcuopenyKTa3sl
2) TpaHcdepassl

3) ruaponazbl

4) uzomepassl

5) nuasbl

6) TUrassl

7) munasbl

8) KMHa3BI

9) myTassl

10) neruaporeHasnl

3aganue #13

| DepMeHT | Peakuys

1) cniupt — kucnora

2) rmio + AT® — 1imo-6P + AJID

3) »xkup + Bona — raunepud + RCOOH
4) rmo — ¢py

5) AI® + ®, > ATD

___ OKCHJIOpeIyKTa3a
___TpaHcdepaza
___TUjpoiasa
___mW30Mepasa

___ CHHTeTasa

3ananme #14

| Depment | Peakius

1) rmunepansaeruadocdar ==
== nuokcuaneroHpocdaT

2) L-Jlaktatr == D-JlakTat
3) 3-pochormunepar — 2-dhocdormuunepar

___JIaKTarpaiemasa
___tpuosodocharuzomepasa



___ (ochorauneparmyrasa 4) TpUnCHH
5) kapOokcurenTraa3a

3ananme #15

OTHOCUTENBHBIN THI CTIENU(DUIHOCTH 3ananme #20

XapakTepeH Uit pepMeHTOB VYkaxure, Kakue aMUHOKHUCIIOTBI 00pa3yroT
NENTHIHbBIE CBSI3U, KOTOPBIE THIPOIU3YIOTCS

1) xumoTpuncux XUMOTPUIICUHOM

2) TpUIICHUH

3) nencux 1) nukapO6oOHOBbIE AaMUHOKHCIOTHI

4) ypeasza 2) apruHUH ¥ JIU3UH

5) dbymapasza 3) MEeTHOHUH

4) apoMaTHYECKUE aMHHOKHCIIOTHI
3ananue #16

VYKaxuTte, Ha KAKOM YPOBHE CTPYKTYpPHOI 3ananue #21

OpraHu3alK MOJIEKYJIbI (hepMeHTa DepMeHTHI YCKOPSIIOT XUMHUYECKHE PEaKIIUH,

dhopMHupyeTCst aKTUBHBIN [IEHTP? MIOTOMY YTO

1) mepBUYHas CTPYKTYypa 1) 06pa3yroT ¢ cyOCTpaTOM KOMILIEKCHI,

2) BTOpHYHAs CTPYKTypa 0oJiee peaKIIMOHHOCTIOCOOHbIE, YeM cyOcTpar

3) TpeTu4Has CTPYKTypa 2) pactpenensoT OJIuH

4) mobas cTpyKTypa BBICOKODHEPIrEeTUYECKUM ITPOLECC HA
HECKOJIBKO C MEHBIIIUMHU YHEPTUSIMU

3ananme #17 aKTUBAIUU

Kakoe nmonoxxenue npaBuiibHO 3) He MPUHUMAIOT yYacTHe B peaKkuu

XapakTepu3yeT akTUBHBIN IIeHTp hepmenTa? 4) yMEHBIIAIOT CyMMapHYIO SHEPTHIO

aKTUBALMK PEAKLUU
1) 3TO y4acTOK, KOTOpPbIl B3aUMOJECHCTBYET

¢ cyocTpaToM 3ananue #22

2) yHUKaJIbHAasi aMUHOKHCIIOTHAS Ha sneprernueckoit nuarpamme
MOCIIEI0BATEIBHOCTh, KOMILIEMEHTapHAs (bepMEeHTaTUBHOTO MPOIECcCa YKaXKUTE
cyocTpary HAXO0XICHUE

3) B aKTUBHBIHN IIEHTP BXOAT TOJBKO

ruIpooOHbBIE AMUHOKHUCIIOTHI
4) B aKTUBHBIN IIEHTP BXOJAT TOJIBKO
3apsHKECHHBIE aMHHOKHCIIOTHI

3ananue #18
Kaxkyro Mmozaens B3aumoseicTBus pepmMeHTa

u cyocrpara npeanoxun Oumep?

1) kirova 1 3aMKa

2) «OTIEYaTKOB MAITBIEBY : ' ' ' '
3) UHIYLIUPOBAHHOT'O COOTBETCTBUSA

4) np10bI
___cybctparta
3ananue #19 ___TPOAYKTOB
[lenTuaHbIe CBA3M, KOTOPHIE 0OPa30BaHbI _ ®CK (depmenT - cyOcTpaTHBIN
KapOOKCHJIbHBIMH IpyIIaMH JIM3UHA U KOMILIEKC)
apruHuHa, pacuerusier GepMeHT __ [epeXOaHBIC COCTOSAHMS
1) xumoTpuncux 3apnanue #23
2) manauH DyHKIMA ATTIOCTEPUYECKOTO LIEHTPA

3) [EenCUuH COCTOHUT B



1) mpucoenuHeHNU KOohepMeHTa

2) npucoequHEHNH cybcTpara

3) perymisaiuu akTUBHOCTH (pepMEeHTa
4) opuenranuu pepmenra

3ananme #24
Ykaxurte, Kakue CoeUHEHUS HeOOpaTUMO

MHTUOMPYIOT XUMOTPHUIICUH

1) dochopoprannyeckue BemecTsa
2) MaJTOHOBAsI KHCJIOTA

3) cynbdar meau

4) ynbTpaduoIeTOBOE U3TyUYCHUE

3ananme #25
VoHBI pTYTH SBISIOTCS UHTHOUTOpAMHU

(bepMeHTOB, cofiepKalluX B aKTUBHOM
LIEHTPE aMUHOKHUCIIOTY

1) cepun

2) nuCTenH
3) BajiuH

4) rmyramar
5) raunuH

3ananue #26
dochopopraHndeckue CoeAMHCHHS

BBI3BIBAIOT MHAKTHUBALIUIO (pepMEHTA
alleTHIIXOJIMHACTEPa3bl. Y CTAHOBUTE THIT
WHTUOMPOBAHUS

1) HeoOpatumoe

2) 00paTuMoe KOHKYPEHTHOE
3) oOpaTMOe HEKOHKYPEHTHOE
4) 6eCKOHKYpPEHTHOE

5) ajiocTepuieckoe

3ananue #27
Jleuebnoe neiicTBue CcynbhaHUIaMUTHBIX

npenapaToB OCHOBAaHO Ha

1) KOHKYPEHTHOM UHTUOUPOBAHUU
(dhepmenTa

2) HEeKOHKYPEHTHOM MHTHOWPOBaHUH
(dhepmenTa

3) akTHBanUU pepMeHTa

4) yyacTuu B OKUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX MPOLIECCAX

3ananue #28

B peakunn SH, + HA] © — S +
soccmanosnennviti HAJl xodaktop 3abupaet
ot cybcrpara

1) nBa mpoToHa

2) TUAPUI-UOH

3) npoToH

4) nBa aToMa BOJ0poaa
5) OJluH 3JIEKTPOH

3ananme #29
Kakue U3 nmepevrcieHHBIX BEIIECTB HE

SBIISIIOTCS KO(hepMEeHTaMH

1) ®AJ]
2) HAJTH
3) PHK
4) KoA

5) THaMUH

3ananue #30
VYkaxute BU CyOCTpaTHON CIIeU(PUIHOCTH

JUTSL ypeasbl

1) crepeoxumuueckas
2) abcooTHas

3) abcomoTHAs TPyMIoBas
4) oTHOCUTENBHASI TPYIIIOBAS
5) oTHOCHTENbHAS

3apanue #31
Kakwue (hakropsl BIUSIOT Ha

(bepMEeHTaTUBHYIO aKTUBHOCTb?

1) TemriepaTypa

2) UOHBI XJI0pa

3) pH cpenpr

4) nHEepTHBIE Ta3bl

5) HOHBI TSDKENBIX METAJUIOB
6) KOHIIEHTpaIus cyocTpara

3aganue #32
Bri0epuTe npaBuiIbHBIC YTBEPKICHUS

1) bepmMeHTHI - 3TO BelecTBa OEIKOBOM
PUPOIBI

2) HaNnU4He aJUIOCTEPUIECKOTO IIEHTPa
00s13aTeNbHO 1A BceX (hepMEHTOB

3) B COCTaB aKTUBHOTO LIEHTPA CIIOKHOTO
(dbepMeHTa BXOIUT MPOCTETUYECKAs TpyIa



4) (hepMEHTBI TIETICHH U TPUIICHH OTHOCSTCS 5) SH3UMBI U3MEHSIOT SHEPTUIO AKTUBAILIUU
K KJIaccy JiMas peakuuu

VYTBep:kIeHO Ha 3acejaHuu Kadeapbl OMOXUMUHU U OPTraHNYECKON XUMHH,

pOTOKOJ Ne OT «__» 20 T
3aBeayromuii kadenpoit O.B. bapanosa
[IpenonaBarens B.C. HopouikeBuu

Kpurtepuu oneHuBaHus MO1yJIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannos
1-10 10
11 -20 20
21-30 15
31-32 5
Bcezo 50

10. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA

rOY BIIO «JIOHEIKHA HAIIMOHAJIbHBIA YHUBEPCUTET»
XuMudeckui (haKyabTeT

Hanpasnenue noocomosxu:  04.03.01 Xumus

Ipoghuns.:

IIpoepamma noozcomosku: baxanaspuam

Cemecmp 9

Yuebnas oucyunnuna XUMHUYECKUE OCHOBBI OMOJIOTHYECKUX MTPOIIECCOB

3K3AMEHAIIMOHHBIN BUJIET Ne 1

—

OpHUTHHOBBIN ITUKIT

2. TemHOBBIE peakuuu (OTOCUHTESA.
[TpuBenuTe CTPYKTYpHYIO (GOPMYIy EHTANENTUAA Cep-8a-2Ny-Iu3 U ONPEEIIUTE €ro 3apsj B
BOAHOM pacTBope npu pH=1

[98)

VYTBep:kIeHO Ha 3acejaHuu Kadeapbl OMOXUMUHU U OPraHUYECKOH XUMHH
[Iporokom Ne oT 20 r

3aBeayromuii kadenpoit O.B. bapanosa

[IpenonaBarens B.C. HopouikeBuu




Kpumepuu OUeHuUueaHus IK3amena

Homep 3a0anusn

Konuuecmeo oannos

1 15

2 20

3 15
Bcero 50 6annoB

11. OBPA3ELl TECTOBOI'O 3AJAHUA

YcTaHoBUTE COOTBETCTBHE:

AMUHOKHCIIOTa CBolicTBO R-rpynimbl

1) cep @) NOJIOHCUMENILHO 3APAHCEHHAS
2) acH O)ompuyamenbHo 3apANCEHHAS
3) Ban 8) 2UOPOPUILHASL HE3APANCEHSHASL
4) rny 0) euopoghoobHas
5) apr

2. OnTHYecKH HEAKTUBHbIE AMMHOKHCJIOTHI

a) Ty,

0) ana;

B) TpH;

T') TUC

3. YcTaHOBHTE COOTBETCTBHE

pH ean
a) ~7 1. xkaTuoH
0)>7 2. aHWOH
B) <7 3. UBUTTEp — MOH

4. 3apsa TeTpanenTuaa acn-riau-acH-Tpu npu pH <7 pasen

5. Ykaxute aMHHOKHCJIOTHI, CIOCOOHBIE 00Pa30BbIBATH JUCY/Ib(HIHbIE CBA3N:

a) Ju3;
0) muc;
B) cep;
T) acr;
8. KPUTEPUU OLIEHUBAHUSA
Pacnpedenenue 6a1108, KOomopsvie Mo2ym ROYUUNLL CHLYOCHMbL
6 npoyecce uzy4eHus OUCYUNIUHDL
OpraHu3aloOHHO CPC Bcero
yuebHas pabora NunuBunyansHas | MonyneHbldd | MHOuBuayaibHas
CTyACHTa pabora KOHTpPOJIb | TBOpueckas pabora

Max 15 6amioB max 10 6amtoB  |max 500ayutoB| max 25 6amios 100 6amioB
Iloaroroska Penrenue 3anad B MonaynbHBIN | pa3paboTka mTokiaga
TOKJIAJIOB U TEYCHUH CeMEeCTpa [KOHTposb Ne 1| Ha CTyJeHUYECKYIo
pedepaTos. MoayIbHBII Hay4HYIO

[loaroroBka K
DK3aMEHY.

KOHTpOJIb Neo

2|  koH(epeHIuIo




Ilpu ouenke 3nanuit na IK3amene y4umbvl6aemca:
* IIPaBUJIBHOCTb U OCO3HAHHOCTB U3JIOKEHUS CONEPKAHUSA OTBETA HA BOIIPOCHI, II0JTHOTA
PacKpBITHS MOHATUI U 3aKOHOMEPHOCTEH, TOUHOCTh YIOTPEOICHUS! M TPAKTOBKU TEPMUHOB;

¢* CaMOCTOATCIBbHOCTDL OTBETA,

¢ pcyucBad rpaMOTHOCTH U JIOTHYCCKAA MOCJICI0BATCIIbHOCTL OTBCTA.

Ilxana coomeemcmeusn 641108 HAYUOHAILHOU KAl

Onenka OneHka o OuneHka 1o rocy1apcTBeHHOM HIKaJIe OneHka o
no mkaje | 100-6aaabHoM (3x3ameH, nuddepeHIPOBAHHDIN 3a4eT) rocy1apCcTBEeHHOMI
ECTS mKaJe mKaJe (3a4er)
A 90-100 5 (OTINYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo1o) 3a4TEHO
D 70-74 3 (y1OBIETBOPUTENIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TE€HO
FX 35-59 2 (HeyAOBIIETBOPUTEIHHO) HE 3aUTEHO

C BO3MOKHOCTBIO TIOBTOPHOM cllaun
F 0-34 2 (HeyAOBIIETBOPUTEIBHO) HE 3aUTEHO
C BO3MOKHOCTBIO TIOBTOPHOI cllauu MPHU YCIOBUU
00s13aTeIbHOr0 HAbOpa JOMOTHUTENBHBIX 0aJIOB

Onenka "orauuno', 90 — 100 6ay10B:

MIOJIHO PACKPBITO COJEpkKaHKUE BOIIPOCOB B 00BEME MPOTPAMMBI M pEKOMEHOBAHHOMN
JUTEPATYPHI;

YETKO U MPABUJILHO JaHbI OMPEICIICHUSI U PACKPBITO COACP)KAHUE KOHIIENTYaIbHbBIX MOHATUH,
3aKOHOMEPHOCTEN, KOPPEKTHO UCTOIB30BAHbl HAYUHbBIE TEPMUHBL

OTBET CaMOCTOHTGHbeIfI, HC‘-IGpHBIB&IOIl[PIfI, 663 HaBOIAMIUX OTOMOJIHHUTECIBHBIX BOIIPOCOB, C
OTIOpPO Ha 3HAHUS, TPHOOPETEHHBIE B MPOIECCE U3YUCHUST CMEXHBIX JTUCIIUTIIINH.

Ouenka "xopomo', 80 — 89 6an10B:

PACKpBITO COZiepyKaHNE BOIIPOCOB B 00BEME MTPOrpaMMBbl U PEKOMEHIOBAHHOM JIUTEPATYPHI;

JIaHbl OTIPEACIICHUS U PACKPBITO COAEP)KaHUE KOHIENTYaIbHbIX TOHSATHI, 3aKOHOMEPHOCTEH, C
HCE3HAUYUTCIIBHBIMHU HETOYHOCTAMU

OTBET CaMOCTOHTGHbeIfI, 683 HaBOOAMIUX OOIOJHUTECIBHBIX BOIIPOCOB, C OHOpOﬁ Ha 3HaHWUA,
MpUOOpPETEHHBIC B MPOIECCe U3YUEHUS CMEKHBIX TUCIUTLTAH

Ouenka "xopomo", 75 — 79 6an10B:

PaCKpBITO OCHOBHOE COJIEPKAHHUE BOIIPOCOB;

B OCHOBHOM IIPABUJIBHO JAHBI OIMIPCACIICHUSA HOHATHHN U UCIIOJIL30BaHbI HAaYYHBIC TCPMUHBI;

OTBET CaMOCTOSITEIIbHBIMH;

ONpeAeIICHUs MOHITUI HETOJHBIE, JOMYIIEHbl HAPYIIEHUS MOCJIEI0BATEIbHOCTH U3J10KEHUS,
HG6OHBH_II/IG HCETOYHOCTH IIPU UCIIOJIL30BAHNU HAYUYHBIX TCPMHUHOB UJIK B BEIBOJAX U
0000111eHUsX, UCTIPABIIIEMBIE TI0 JONOJIHUTEIBHBIM BOIIPOCAM 3K3aMEHATOPA.

Ouenka "ynoBiaersopurenbHo', 70-74 6an110B

YCBOEHO OCHOBHOE COJIepKaHHe Y4eOHOro MaTepralia, HO U3J10KeHO (parMeHTapHO, HE BCET/a
MOCJIEI0BATEILHO;

OnpeAeeHUE MOHIATUI HEJOCTATOYHO YETKOE;

HE HUCIIOJIb30BaHbI B KAYCCTBEC J0Ka3aTCJIbCTBA BHIBOJAbBI N3 H8.6HIOI[CHHI>'I U OIIBITOB UJIN
JOTYIIEHBI OTUOKU MPU UX U3JT0KEHUU;

AONYIICHBI OLHI/I6KI/I 1 HETOYHOCTH B UCIIOJIb30BaAHUN HaquOfI TCPMHUHOJIOTUH, ONIPCACIICHUN
TTOHSTHM.

Ouenka "ynoBiaersopureabHo', 60 -69 6an108

OYCHB CJ1a00 YCBOEHO OCHOBHOE COJIepKaHUe yueOHOTO MaTepHasia

OIMPCACIICHUC HOHATHUH HEAOCTATOYHO YCTKOC, OH_II/I6KI/I B OIIPCHCIICHUAX.

JOTTYIIEHBI CYIIECTBEHHBIC OIMMOKN M HETOYHOCTH B MCTIOJIb30BaHUN HAYYHOW TEPMHHOJIOTHH,
ONPEAEIICHUHN TTIOHITHH.




Ounenka ""HeynoBJIeTBOPUTENbHO', MeHee 60 0ass10B
* OTBET HENPaBUJIbHBII, HE PACKPBITO OCHOBHOE COJIEpKAHKUE IPOrPAMMHOI0 MaTepHaa;
¢ HC JaHbl OTBCTHI HAa BCIIOMOTAaTCIIbHBIC BOIIPOCHI 3K3aMCHATOPOB,
* JIOMYyILEHBI IpyOble OIMOKH B ONPENEIEHUH MTOHITUH, IPH UCIIOJIb30BAaHUN TEPMHUHOJIOTUH.

13.  MATEPUAJBHO-TEXHMYECKOE OBECHEYEHUE YYEBHOI'O
MPOLIECCA

JlekuoHHBIE 3aHATUS IIPOBOIATCS B ayAUTOPUH, OCHAILICHHOW MYJIBTUMEIUUHON TEXHUKOU
U TOCKO.

JlaGopaTopHble 3aHATUS TPOBOAATCA B KOMIIBIOTEPHOM KJlacce, O00OpYAOBaHHOM
KOMIIbIOTEpAMH C JIMLEH3UOHHBIM IPOTpaMMHBIM OOecleueHueM, I0cTynoM K cetu MHrepHer,
CTOJIaMH, JOCKOM.

14. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koua-Bo Hanu4uue
Ne IK3EMILIAPOB | JJIEKTPOHHOM
HanmeHnoBanme
n/n B OubJmoTeke BEpPCHH B
JouHY IbC
Ocnoenasa numepamypa
1. bepesos, T. T. buonoruueckas xumus : [Yuebnuk] / T. T.
bepesos, b. ®. KoporkuH ; [Tox pen. C. C. Jlebona. - 2-¢ 67 +
n3a. - M. : Meaununa, 1990. - 542 c.
2. buonornueckas xummst: yuebnnk / B. K. Kyxrta, T. E.
Mopo3skuna, 3. W. Oneukuii, A. JI. TaranHoBuY; moj pen. N
A. . TaranoBnua. — Munck: Acap, M.: MU3n-so BUHOM,
2008. — 688 c.
3. buonornueckas XxuMusi ¢ yopaxHEHHSIMU W 3aJadaMu:
yueOnuk / moxn pea. C. E. Cesepuna. — M.: [DOTAP-
Menua, 2011. — 624 c.
Jlonoanumenwvnan numepamypa
4. buonorudeckast XumMus : ¢ yIpaKHCHUSIMH | 3a1a49aMu /
[JI. B. ABneesa u ap.] ; nox pea. C. E. CeepuHna. -
Mocksa : I'DOTAP-Meaua, 2011. - 622 c. + 1 21eKTpoH. 1 +
ont. quck (CD-ROM). Mecta Beimaun: Y36 (cBoO. 1 9k3.
u3 1).
5. Koneman S1. Harnsaanas ouoxumus / 5. Konbman, I'. Pom. N
— M.: Mup, 2000. — 469 c.
6. CeBepun E. C. buoxumus / E. C. CeBepun. — M.: N
I'S0TAP — MEJL., 2007. — 784 c.
7. HoBokmanoBa A. JI. buoxumusi uisi TEXHOJOTOB:
y4eOHUK M TOPaKTUKyM Il aKaJeMHUYEeCcKOro N
OakanmaBpuata / A. JI. HoBokmanoBa. — M.: U3n-Bo
HOpaiit, 2015. — 508 c.
8. Vaiit A. OcHoBel Ouoxumuu. B 3 1./ A. Yaiit, .
Xenmiep, . Cmut u ap. — M.: Mup, 1981. — T. 1 — +
1981.—534c.; T.2—-1981.—-617c.; T.3 —1981.—726 c.
0. [ep6ax U. I'. buonornyeckas xumus: ydeonuk / W. T N
[ep6ax. — CI16.: U3n-Bo CIIGMY6. — 2005. — 480 c.
10. | ®umunmouy  FO. b. buonornueckas xummus: yueO. +




nmocobue misi By3oB / 0. b. ®umunmosuu, H. U.
Komanesckas, I'. A. CeBactbsinoBa. — M.: HUI]
«Axagemusy, 2008. — 256 c.

15. ”TH®OOPMAILIMOHHBIE PECYPCBHI
16. [TIPOI' PAMMHOE OBECIIEYEHUE
PaGouas mnporpamMMa paccMOTpeHa U TIepeyTBEpXKAeHa Ha 3acelaHuM Kadenapel ¢

n3MeHeHusMH (0e3 n3menenunii) Ha 201 TO/I.
[Tporokon 3acenanus kadeapsl No oT

W.o. 3aB. kadenpoit O.B. bapanosa




