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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

3HAYUTEIBHBIH Tporpece GpyHIaMEHTATbHBIX U MPUKIATHBIX HCCIICAOBAHUN B 00JIACTAX,
JISKalnX Ha CTBIKEC XUMUU U 6I/IOJIOFI/II/I (MOHeKy.HSIpHaSI 61/IOJ'IOI‘I/ISI, 6I/IOJ'IOI‘I/I‘-IGCKEUI XHUMMHA,
OMoOpraHuvecKasl XMUMHUsS, MEIUIMHCKAs XUMHs, (papMakosiorus) OKa3bIBacT M, IO OICHKaM
JKCIEepTOB, OyJeT oOKa3biBaTh BCEe 0O0Jice BO3PACTAMONICE BIUSHHE HA BCE CTOPOHBI JKU3HU
coBpeMeHHOro o6iecTBa. Kpome TOro, yxe B HACTOSINEE BpPEeMs CYIIECTBEHHO BO3POCIH
TpeOOBaHUsI K OE30MaCHOCTH M KA4eCTBY KOHTAKTUPYIOIIMX C YEIOBEYCCKUM OPraHH3MOM
IPOYKTOB OPraHUYECKOr0 CHHTE3a, cepa MPUMEHCHUS U pa3HOOOpa3ue KOTOPHIX MOCTOSHHO
pactyT. D10 TpebyeT Oojee riIyOOKOro MOHUMAHHUS CTPOCHHS M (YHKIMH MOTEHIHMATbLHBIX
OuoMHIIIeHEeH (U3HOJIOTUUECKH AKTHBHBIX BEHIECTB. TakuM 00pa3oM, 3HAHHE XHMHYCCKHUX
OCHOB OHOJIOTHUECKUX MPOIIECCOB CeHYac SBJISICTCS OAHMM U3 HEOOXOIUMBIX KOMIIOHEHTOB
0a30BOr0 XUMHYECKOTO YHUBEPCUTETCKOTO 00pa30BaHMsI.

IeasiMd  OCBOEHHSI JUCHUILUIMHBI «XHMMHYECKHE OCHOBBI  OHMOJIOrHYECKHX
MPOLECCOB» SIBJISAIOTCSH, BO-TIEPBBIX, YSCHEHHE M YCBOCHHE TOTO, KaK CBOWCTBA OHOMOJIECKYII
3aBUCAT OT HMX CTPOCHHS, M BO-BTOPBIX, ITOHHMAHHE OOIIHOCTH IPHHIHUIIOB, 3aKOHOB W
JBIDKYIIAX CHJI, YIIPABISIOIINX XUMHUUECKMMHU peakiusmMu in Vitro u in vivo.

dopmupyeMble JTUCHUIUIMHON 3HAHMS W YMEHHUS TOTOBSAT BBITYCKHHKA JIaHHOM
00pa3oBaTeNbHON MPOrPaMMBbI K BBIOJHEHHUIO CIEAYIOMNUX O00OOIMIEHHBIX TPYIOBBIX (PYHKIIUI

(TpyAOBBIX (GYHKIHUA):

Tabauua 1.1.

Kon U O0001meHHbIe TPYAOBbIE GYHKIHMH Tpynosbie pyHKIIUM
HAaHMMEHOBaHHe Kon HaumeHoBaHue Ypos HaumeHnoBanne Kon Ypose
npogeccCHOHATBLHO eHb Hb
ro KBaJn pu (moxypose

CTaHaapTa Kaluu Hb)

KBaJH
puxannu

01.001 Menaror [Menarornueckas Oo6menenarornueck | A/01.6

(memarormveckas JESATENBHOCTD IO ast pynxaus. OOyyenne 6

NeATeTLHOCTh B MPOEKTHPOBAHHIO

P P BocnurarensHas AJ02
TOIIKOJIbHOM, U peayn3aiiu
JIEATETbHOCTD .6

HAYaJIbHOM 00pa3oBaTeIbHOrO 6

oomem, npoiiecca
OCHOBHOM 00111eM A 00pa3oBaTeNbHBIX

’ P 6 PasBuBaroras A/03
cpeaHeM 00LIeM OpTaHU3aLMAX
JIEATETbHOCTD .6
oOpa3oBaHNu) JIOIIKOJIBHOT O,
(BocmuTATENbD, HAYaJIBHOTO OOIIETO,
YU4MTEJIb) OCHOBHOI'O 6
ob1ero,
cpemHero oOIIero
00pazoBaHUs




[egarornyeckas
JEeSITENBHOCTD 110

MPOEKTUPOBAHUIO
U peasn3aiiu

OCHOBHBIX
0011e00pazoBaTeIbHBIX
porpaMm

IMenarornyeckas

JeSTEILHOCTB 110

peanu3anun
mporpamMm

OCHOBHOTO
CpemHero

o0riero
o0Opa3oBaHuUsI

B/03.6

2.010 Cneuuajauct
10 MPOMBIIIILJIEH-
HOW (papmManuu B
odaacTu
HCCJIeI0BaHU
JIeKapCTBEHHBIX
CpeacTB

[IpoBenenne paboT
o HCCIIEIOBAHUSM|
JICKaPCTBEHHBIX
Cpe/CTB

IIpoBenenue padboT 1Mo
(hapMareBTHIeCKOM
pa3paboTke

A/01

IIpoBenenue u
MOHHUTOPUHT
JOKJIMHUYECKUX
HCCIIEIOBaHUI
JIEKAPCTBEHHBIX CPEJICTB

A/02

IIpoBenenue u
MOHHUTOPHHT
KIIMHUYCCKUX
UCCIIEI0BAaHUN
JIEKapPCTBEHHBIX
IIpenapaToB

A/03

26.008
Crnenya/jIMCT-
TEXHOJIOT B
06J1aCTH NPUPO-
AO0OXPaHHBIX
(3xo10TMYeCKUX)
OHMOTEXHOJIOTHI

MOHUTOpPUHT
COCTOSTHUS
OKpY>Karoled Cpeapl ¢
MIPUMEHEHUEM
TIPUPOIOOXPAHHBIX
OMOTEXHOIOTUI

OcymiecTBieHne
SKOJIOTHYECKON OIICHKH
COCTOSIHUSA

MO THAI30PHBIX
TEPPUTOPUIL U
BO3MOKHOCTH
MIPUMEHEHUS Ha HUX
MPUPOAOOXPAHHBIX
OHMOTEXHOJIOTHI

A/01.6

OueHka pucka u
OCYIIIECTBICHUE MEP
PO HIAKTHKH
BO3HMKHOBEHHS 04aroB
BPEAHBIX OPraHU3MOB Ha
MO THAI30PHBIX
TEPPUTOPHSIX C
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

A/02.6

PazpaboTka MmapkepHBIX
CUCTEM U TIPOTOKOJIOB
IIPOBEAEHUS
MOHHUTOPUHTA
MOTEHLHAIBLHO OITACHBIX
OMO000BLEKTOB

A/06.6

CocraBienue
MPOTHO3HBIX OLEHOK
BIUSTHHS XO3IHCTBEHHOM
JIeSITEJIbHOCTHU YEJIOBEKA
Ha COCTOSIHHE
OKpY>KaroIlen cpeapl C
MIpUMEHEHUEM
TIPHUPOIOOX PAHHBIX
OMOTEXHOJIOTHI

A/04.6




2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Kypc «XUMHYECKHE OCHOBBI OHOJOTHUECKUX IMPOLECCOB» OTHOCHTCS K
00s13aTeIbHOM YacTH; H3ydaeTcs B 7 CEeMecTpe. Ero  BaxHeiimen coaepxaTeabHO-
METOJMYECKOW OCHOBOM SBISETCS OOIIMH KypC OpPraHMYeCKOW XUMHUH, a TakKe OTIEJIbHbIE
pa3zenbl KypcoB OOIIe XMMHM M CTpoeHusi BemlecTBa. Jlormueckoil OCHOBOM SIBISIOTCS
IIOJIyUYEHHBIE paHEe MPEACTABICHUS O 3aBUCUMOCTU CBOWCTB OPraHUYECKUX COEIUHEHUH OT UX
CTPOCHHS U O BaXXHOCTU TIOHMMAHUSI MEXaHHW3MOB OPraHMYECKUX pEaKIUh, KaK OCHOBBI
yIOpaBICHUS XUMHUYECKMMM Ipoueccamu. /[l yCHemHoro u3y4eHHs XMMHUYECKHX OCHOB
OMOJIOTUYECKHX MPOLECCOB CTYACHT [OJKEH 3HATh CHOCOObI TOJYyYEeHUS U XUMUYECKUE
CBOMCTBA  OCHOBHBIX  KJIAaCCOB  OPraHMYECKUX  COEAMHEHMH, HX  HOMEHKJIATypy,
MIPOCTPAHCTBEHHOE U AJIEKTPOHHOE cTpoeHue. HeobxoauMo nMeTs 0a30Bble 3HAHUSL O KUHETHKE
XUMHUUYECKHMX peakUui, NpUHLIMIAX pabdoThl KaTalIW3aTOPOB M MHTUOMTOPOB. 3HAHHE OCHOB
oOmieit Ouonoruu (MpeICTaBICHUS O CTPOSCHUM KIETKM U €€ COCTaBHBIX YacTeil) Takke
crocoOcTByeT OoJiee TIy0OKOMY MMOHUMAaHHIO Kypca.

Ta6auna 2.1.

CBsi3b JAUCHUIUIMHBI «XHMHYECKHE OCHOBbI OHOJIOTHYECKHX IPOLECCOB» €
NnpeaecTBYOMUMHU JUCHUIVIMHAMYA U CPOKH UX U3YYeHUs

JIMCUUIUIMHBL, TNPEeNUIeCTBYIOIUE AUCLUIUINHE Cemectp
Kon «XHMMHYECKUE OCHOBBI OMOJIOTUYECKUX MPOLIECCOBY
JMCLIMIUTAHBI

b1.0.18 Buosnorust c ocHOBaMH SKOJIOTUH 1

b1.0.06 Heoprannueckas xumus 2,3
b1.0.09 CrtpoeHue BeliecTBa 5)

b1.0.07 Opranndeckast XUMHUs 6,7
b1.0.08 du3uyeckas XUMHS 6,7

Tabémna 2.2.

CBs3b JUCHUILIMHBI  «XHMHYECKHE OCHOBBI OHOJIOTHYECKHX nmpoueccoB» ¢
NOoCJICAYOINUMHA JTUCHUIIVIMHAMUA U CPOKH UX U3YUYCHUSA

Kon JucuMninHel, CleAylonme 3a JUCHUIUTMHON CemecTtp
JCITUTLITHBI «XHUMHYECKUE OCHOBBI OMOIOTUYECKHX MPOIIECCOB

b1.0.26 du3nuecKre METO/IbI KCCIIEJOBAHUS 6

b1.B.07 BBICOKOMONEKYIIIPHBIE COETUHEHUS 7
b1.B./1B.03.01 Komnnounnas xumust 8
b1.B./1B.06.01 Teopernueckre OCHOBBI HEOPraHUYECKONH XUMUHU 8




B pe3yabTare 0CBOCHUS TUCHUILIMHBI 00YyYAIOUIUICSH T0JIKEH:

3HATb:

- CTpPOCHHE M CBOICTBa Ba)XHEHIIMX OWMOMOJIEKYN: OEJKOB; HYKJIEHHOBBIX KHCIIOT;
JIMITHAJIOB; MOHO-, OJIUTO- W TIOJHCaXapHJIOB;

- TOpUHOWIBI  (DEPMEHTATHUBHOTO KaTajliu3a W PEryiupoBaHus (HEepMEHTATHBHON
AKTUBHOCTH, BOKHEUIIIHE KO-(PAKTOPHI U KO-(PEPMEHTHI;

- cTpoeHue u (PyHKIIMKM UMMYHOTIIOOYIINHOB;

- CTPOCHHE, METO/IbI TIOJYYCHHUS U IPUMECHEHUS a03UMOB;

- OCHOBBI TJIMKOJIN3A;

- OCHOBHBIE TPOIIECCHI IIMKJIa TPUKAPOOHOBBIX KUCIIOT;

- CTpOCHHE BXHCUIIUX HAJAMOJICKYISPHBIX CTPYKTYp: (QUOPWILIAPHBIX OCIKOB,
JMIUATHBIX MEMOpaH, KIETOYHBIX CTEHOK I'PaMM-TIOJIOKUTEIBHBIX W TPaMM-OTPUIATEIbHBIX
OaxTepuii;

- CTpOocHHE M (PYHKITMHM HYKJIEHHOBBIX KUCIIOT;

- IPUHITAIIBI ICUCTBUS BAKHEHIIINX aHTHOUOTHKOB M CYJIb(DaHUIAMHJIOB.

yMeThb:

- OOBSICHUTD U HAa KaYECTBEHHOM YpPOBHE NPEACKa3aTh 3aBUCUMOCTh BaXKHEHUIIINX CBOMCTB
O6MONOIMMEPOB OT UX MOHOMEPHOI'O COCTABA;

- u300paxaTb CTPYKTYPY MOHO- H ITOJIMCaxapu0B B Bujae hopmyin Xeyopca;

- JleslaTh 3aKJIIOYEHUs O NpUpOAEe MHIMOUTOpA, OCHOBBIBASICh Ha H3MEHEHMSX
3aBUCHUMOCTH «KOHIIEHTpaLUs CyOCTpaTan-«CKOpPOCTh (PEpMEHTATUBHOMN peakluny;

- u300paxarb CTPYKTYpPY NPUPOJHBIX AMUHOKHCIIOT B BUE hopmyn Puiepa.

BJIAa/1eTh:

- COBPEMEHHBIMH MPEACTABIECHUH O PAIMOHAILHOM MPUMEHEHHH BUTAMUHOB;

- OCHOBaMH MOJICTTUPOBAHUS IMEPEXOIHBIX COCTOSTHUN PEaKIUi U MOJX0JaMU K CHHTE3Y
a03UMOB;

- METOJIMKAMH CHHTE3a BAXKHEUIINX MPHPOJIHBIX aMHUHOKHCIOT W CcrocobaMu
pacIerieHusl paleMaros;

- METOJaMH OIPEICTICHIS JKUPHOKUCIOTHOTO COCTaBa JIUITHIOB;

- METOJaMH Ka4eCTBEHHOT'O aHalli3a YTIeBOIOB.

3. KOMIIETEHIIMHU OBYYAIOIIEI'OCA, POPMUPYEMBIE B
PE3YJIbTATE OCBOEHUSA JUCIHUIIJIMHBbI
[Iporiecc wm3yueHWss TUCHMIUIMHBI HampaBieH Ha (QOPMHUPOBAHUE DSJIEMEHTOB
cinenyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMY

HaIpaBJICHUIO ITOATOTOBKHU:

Kon HaumeHoBaHue Nuauxkarop B pe3yabTare ocBoeHusI
KOMIIeTeH KOMIIETeHIIN U JOCTHKEHHSA AUCHUILIMHBI 00yYalouiics
107 KOMIIEeTeHIIUN JAOJI5KEeH:




YHuﬁepCtlJleble Komnemenyuu u uudukamopbt UX 00CMUNCEHUA

YK-1

Crnocoden ocylrecT-
BJSATH MOHCK, KPUTH-
YyecKuii aHaJIM3 "
cuHTe3 uHopManMH,
NMPUMEHATH CUCTEM-
HBIi moaXxox aJsi pe-
IIEHUS TOCTABJIEHHBIX
3aja4

YK-1.1. Ananmusupyer

3a7a4y, BBIICISS €€
0a30BbIE  COCTABIISIIO-
we;

YK-1.2. Omnpenenser,
UHTEP-TIPETUPYET U
paH-xupyet nHpopma-
IUI0, TpeOyeMyro s
pelieHus TOCTaBJICH-
HOM 3a7a4u;

YK-1.3.  Ocymects-
JIeT TIOUCK HWHGOP-
Maluu JUI  PEIIeHUs
MOCTaBJIICHHON 3aJlauun
M0 Pa3IWYHBIM THTIAM
3a1poCcoB;

YK-1.4. Tlpu obpa-

O0otke  wmHpOpMaLUU
otnu4aeT (PaKTel OT
MHEHUH,  HHTEpIpe-

Talui, OILEHOK, (op-
MHUpPYET COOCTBEHHBIE
MHEHHS U CYXKJICHHS,

apryMEHTHUPYET CBOM
BBIBOABI U TOYKY
3peHus;

YK-1.5 Paccmarpu-
BaeT U  IpeAsaraer

BO3MOJKHBEIE BapUAHTHI
pelIeHnsl TIOCTaBJICH-
HOU 3aJa4u, OICHUBAs
ux JOCTOHUHCTBA u
HEJIOCTATKU.

3HaTh:

- NOHATHE W KiIaccuuKaus
CHUCTEM;

- CTPYKTYPY U 3aKOHOMEPHOCTH
(YHKLIMOHUPOBAHUS CUCTEM;

- 0COOEHHOCTH CHCTEMHOTO
MOJX0/1a B HAYYHOM I[TO3HAHUH;

- TIIOHATHE O CHCTEeMe, e¢€
e, 3aJa4ax u 001X
MPUHIMIAX;

- OCHOBHBIE  TEXHOJOTUH
ITOMCKa 1 cOopa HHPOPMAITHH;

- QopmaTel  mpencTaBICHUS
WHPOPMaIUK B KOMITBIOTEPE;

- TpaBWia  HCHOJb30BAHUS
CPEICTB CBSI3H;

- HH(pOPMALMOHHO-TIOUCKOBBIE
CHUCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTUIO OCYIIECTBIICHHS
novcka nHpopMaIny;

- TEXHOJIOTHIO CUCTEMaTH3aLlUH
MOTy4YeHHON MH(OPMAIIHH;

- cnocoObl  CTaTUCTUYECKOM
00pabOTKM  JaHHBIX, TPE/ICTaB-
JICHHBIX B PAa3JIM4YHBIX H3MEpH-
TENBHBIX  I[IKaJAX W  aHaJIu3
MOJTYYEeHHBIX PE3YIIBTATOB;

- Buasl U (opMbel paboOTHl ¢
MeJaroru4eckom u Hay4HOH
JIUTEPATYPOK;

- TpeboBaHUA K OGOPMIICHHUIO
oubnmorpaduu (CrUCKa JIATEpaTy-
pBI).

Ymersn:

- pabotatb c uH(pOpPMAIHEH,
NPEACTABICHHON B Pa3IMYHOU
opme;

- 00pabaTheIBaTh JTAHHEIE
cpeacT-BaMu CTaHJApTHOTO
MIPOTPaAaMMHOTO O0ECTICUCHHUS;

- CUHTE3UPOBATh
WHPOPMALIUIO, TPEACTABICHHYIO B
Pa3INYHBIX HCTOYHHKAX; -

- BI)I6I/Ip aThb NCTOYHUKHN
nH(pOpMaIUH, aJIcKBaTHBIE
MOCTABICHHBIM 3aa4amM u
COOTBETCTBYIOIIHUE HAyYHOMY
MHUPOBO33PEHHIO;

- OCYIIECTBIISATh ITOKCK
WHpOpMAITUH;

- HHTEPIIPETUPOBATH "
paHXHUPOBAThH nH(pOPMAITHIO,
TpedyeMyto TUTSI pereHus
[IOCTaBJICHHON 3a/1a4u.

Baaners:




- IEPCOHAIIBHBIM KOMITBIOTEPOM
Y IOMCKOBBIMH CEPBUCAMH;

- METOAMKAMH  aHAJMTHUKO-
CHUHTETHYECKON 00paboTKH
uHbpOpMAIMM W3 PA3IMYHBIX
UH(POPMALMOHHO-TTOUCKOBBIX
CHCTEM (mpeamMeTu3anms,
aHHOTHpOBaHHE, pedeprupoBaHue).

06menp0¢]1eccu0naﬂbubte KomnemeHnyuu u uHOuKamopbt UX OOCMUICCHUA

OIIK-1

CnocobeH aHAJIHU3M-
poBaThL W HMHTeEpIpe-
THPOBATh pe3yJbTa-
Thl XMMHYECKHX JKC-
NepuMeHTOB, Ha0JI10-
JAeHUui U u3MepeHui

OIIK-1.1.
Ucnonp3yer Teope-
TUYECKHE  OCHOBBI
HEOPraHUYECKOM,
OPraHUYECKOu,
(bU3UYEeCKON aHau-
THUYECKOHN XAMHUU
Ui aHanu3za |
WHTEpIpETalu  pe-
3yJ1bTaTOB XUMHUYEC-
KOT'0 9KCIIEPUMEHTA;

OIIK-1.2.

[Ipumensier MeToxbl
HAONIONEHUs, Kiac-
cuduKaluu, BOCIpo-
HW3BOJICTBA XMMHYEC-
KHX 00BEKTOB B
1abopaTopHBIX  yC-
JIOBUSIX; HCIOJb3YET
IOJIyYCHHBIE 3HAHUS

JUISt pa3IM4HOTO
XUMHUYECKOTO
aHaIm3a
OIIK-1.3. VYwmeer
BBIOMpATh  METOJ
HCCIIeI0Ba-HMUS,
METOJIUKY

MPOBEICHUS JKCIIEe-
pUMEHTa B COOT-
BETCTBUU C TMOC-
TaBJICHHBIMH 3a7a-
JaMH, IJTAHUPO-
BaTb XHUMHYECKUN
SKCIIEPUMEHT, IPO-
THO3UpPOBaTh  pe-
3yJbTaThl AKCIEPHU-
MEHTa, AaHaJM3Hu-
poBartb M HUHTEp-
MPETUPOBATH MOJTY-
YEHHbIE JKCIEpU-
MEHTaJbHBIE  pe-
3yJbTaThl, OIMUCHI-
BaTh IOJYYCHHBIE

YMmeThb:

- OITHNCBIBAT,
CI/ICTeMaTI/I3I/IpOBaTB nu
aHAIM3UPOBATh pe3ynbTaTh
XHUMHUYCCKUX 3KCHCpI/IMeHTOB,
HAOJIIOIEHUH, 1eJIaTh BBIBOBI;

- pemaTh 3a/1a4u ¢ IPUMEHEHUEM
OCHOBHBIX 3aKOHOB XHMHHU;

- pemarpb 3a7a4n c
UCIIOJIb30BaHUEM Pa3IUIHBIX
croco6oB BBIPAXKECHUS
KOHLIEHTpAaLlMii  BeIlecTBa B
pacTBope;

- COCTaBIISThH MOHHO-
SJICKTPOHHBIC CXEMBbI
OKHCJIMTEIILHO-

BOCCTAHOBUTENBbHBIX IPOLIECCOB,
IIPOTEKAOIUX B pacTBOpax;

- OIHCHIBATH
IIPOCTPAHCTBEHHYIO
KOH(UTypalnuo MOJeKyJs, HOHOB
U KOMIUIEKCHBIX COEIMHEHUI Ha

OCHOBE  METOJAa  BaJICHTHHIX
CBsI3€H;
- CTPOUTH JDHEPIETHUYECKHUE

JAuarpaMMbl MOJICKYJI W HOHOB,
OonpeaAciisATb TOPAHOK CBA3U B
HUX M WX MarHUTHBIE CBOMCTBA

Ha OCHOBE MeToJa
MOJICKYJIIPHBIX OpOHTaseHt;
- paccuuThiBaTh  TEIJIOBbIE

3 (PEeKTH XUMUYECKUX PEAKITUH,
3HAQUYEHUS] TEPMOAMHAMUYECKUX
byHKIU cucteM;

- paccUMTBIBaThb OKHCIHUTEIbHO-
BOCCTaHOBUTEJIbHbBIE
MOTEHIUAJBI u
rajlbBaHUYECKUX JIEMEHTOB
3HaTh:

- COBPEMEHHYI0 HOMEHKIATYpy
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHMUIA;

- OCHOBHBIE 3aKOHBl XHMHHU;

S1C
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pE3yNIbTaThI.

OIIK-1.4 Bumazmeer
HABBIKAMU TIPOBEJIC-
HUS  XHMHYECKOIO
AKCIIEPUMEHTa, OC-
HOBHBIMM CHHTETH-
YeCKUMH W aHalll-
TUYECKUMH METOa-
MU  TIONly4EHUS U
HCCIENOBaHUI  XH-
MHYECKHUX BEILECTB
Y peaKIuu.

OCHOBHBIE TMOJIOKEHHSI TEOPUU
CTPOCHHUSI aTOMA;

- COBpPEMEHHbIE MOJIXOIbl K
OINMCAHUI0 XUMHUYECKOW CBS3HU
(OCHOBBI  ME€TO/a  BaJICHTHBIX
CBS3€H U METOJAA MOJIEKYJISPHBIX
opOuTranei);

- pa3IUYHbBIE CIIOCOOBI
BBIPAXKCHUS COZIepIKaHUS
BEILIECTBA B PacTBOPAX;

- OCHOBHbBIE HOHSTHS
OKHCIUTEIbHO-BOCCTAHOBUTEIIb-
HBIX MPOIECCOB M  DICKTPO-
XUMHH;

- OCHOBHbBIE MOJIOKEHUSI

COBPEMEHHBIX TEOPUI PACTBOPOB
AJIEKTPOJIUTOB M HEIJIEKTPOIU-
TOB, OCHOBBI TepMOXI/IMI/II/I,
XI/IMI/I‘-IGCKOfI KHHCTHKU,
OCHOBHBIC€ TOJIOKEHUSI TEOPUH
KOMIIJICKCHBIX COG[[I/IHGHI/Iﬁ
Baagern:

HaBbIKAMHA HpOBCIIeHI/Iﬂ XUMU-
YECKOr0 HJKCIEPUMEHTA, OCHOB-
HBIMHA CUHTCTHUUYCCKUMU 158
AHAJIUTHYECKUMHU METOIaMHU
HOJ'IyLIeHI/ISI 158 HUCCIICI0BAHUA
XUMHYECKUX BEIIECTB u
peaKkuui.

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICEHUS

IIK-11

CnocoleH ucnoJb30-
BaTh MeTOJbl 0TOOpa
MaTepuana, MpPOBoO-
AUTH TeopeTHYecKHe
3aHATHSA W Jaldopa-
TOpPHBbIE padoThI,
OCHOBBI YNpPaBJICHUSI
npoueccoM 00y4yeHHs
B 00pa3oBaTe/ibHBIX
opraHuv3anusx.

MK-11.1.
IIpoBoaut aHanus3
TpeOoBaHUI bene-
paJbHBIX  TOCYAap-

CTBEHHBIX 00pa3oBa-
TCJIIBHBIX CTAaHAAPTOB;
3Ha€T OCHOBBI METO-
JUKW TIpErogaBaHus,
BUABI U  IPUEMBI
COBPEMECHHBIX neaa-
TOTMYECKUX  TEXHO-
JIOTHI;

nK-11.2.

Pa3zpabateiBaer "
peanMzyeT mporpam-
MBI y49€OHBIX JHC-
MUIUIMH B paMKax
OCHOBHOW 0011e00pa-
30BaTEIIbLHON po-
TPaMMBI;

3HaTh:

coJiep)KaHue HOPMATHBHBIX
JIOKyMEHTOB, COJICp)KaHUE
TOCYJIapCTBEHHOTO

CTaH/IapTa, JCHCTBYIOIIMX
porpaMM M y4eOHUKOB,
TEXHOJIOTMH 00Y4YEHUsI XUMUU;

- cojiep KaHne TIPETTo1aBaeMbIX
TUCIUTUTAH, TEOPUU M TEXHOJIOTHH
00ydeHust 1 BOCITUTAHMS,
METOJIbI KOHTPOJIS, OTICHKH 1
JTMATHOCTHKH PE3YJIbTATOB
00y4YeHUST XUMUH;

- cojiepKaHue

MporpaMM M METOJMKY Mpernoia-
BaHUS XUMHUU (B COOTBETCTBHUHU C
HaIpaBJIEHHOCTHIO (TIpoduiemM)
IporpaMMbl OakanaBpuaTa,
MarucTpaTypbl; CUICTEMY 3HAHHIA,
YMEHHUI U KOMIETEHINN B




MK-11.3.
[Tnanupyer yueOHbIE
3aHATUSL M CaMOCTO-
ATEITHHYIO paboty
yUaIIUXCsl;  BIAJCET
dbopMamMu U METOIaMU
o0y4yeHus, B TOM
YHUCI€  BBIXOSAIIUMHU
32 paMKH Y4eOHBIX
3aHATUN:  IIPOCKTHAsA
JeSITeTbHOCTD,  J1a00-
paTtopHble  JKCIIEpHU-
MEHTBI, MpPAaKTUKA |
T.IL;

IK-11.4.
BricTpanBaer uHaM-
BUyaJbHBIEe 00pa3o-
BaTEJIbHbIE MAPLIPYTHI
10 JUCIIUTUINHE;

K-11.5.
Peanuszyer mnporpam-
MBI Y4eOHBIX JTUCITUTI-

JUH W OICHHUBAET
pe3ynbTaThl  COOCT-
BEHHOW  JesATENbHO-
CTH.

cootBercTBun ¢ PI'OC BO,
y4eOHBIMU TUTaHAMU U pabOYrMHU
NporpaMMaMyu XUMHYECKUX
JCIIUATUINH;

- CUCTEMY MaTepHAIIbHbIX CPEICTB
oOydeHust 1 000pyIOBaHHUS,
UCTIONIb3YEeMBIX ISl TIPETOAaBaHuUs
XMMHU B TPO(HECCHOHATTBHBIX
y4eOHBIX 3aBEJICHHSX;

- METOAMKY COCTaBJICHHUS
y4eOHBIX 1 pabovyHX Mporpamm 1o
XHMUHU;

- IPUHIIMIIBI
IUITAHUPOBAHUS U YCIIOBUS
NPUMEHEHUS TPAJIUIIOHHBIX U
HETPaJUIIMOHHBIX TEXHOJIOTUI
00y4YeHHUs: JIEKIIUU, CEMUHAPHI,
nabopaTopHbIE U MMPAKTHYECKHE
3aHSTHSI, 324€THI, JICTOBbIC
UTPBI, MOAYJIBHYIO CHCTEMY
o0y4eHus u 1p.;

- COBpEMEHHbIE U MHHOBAI[MOH-
HbI€ TEXHOJIOTUH NIPETIOIaBaHuUS
XHMUH;

- IPUHIIMIIBI YIIPABJICHUS
nporeccoM o0y4YeHHUs;

- IPUHIMITBI 0TOOpa MaTepuana
JUISL UCTIOJIb30BaHUsI B HAYYHO-
Ne1arorn4ecKoi e TeIbHOCTH.
Ymersn:

- 0TOMpaTh yueOHbIN MaTepua u
KOHCTPYHPOBATh COJIEPKAHUE B
COOTBETCTBHUHM 33JJaHHBIMU 1IETISIMU
Y 3a7]a9aMi XUMHUYECKOTo 00pazo-
BaHWUSI,

- UCTIOJIB30BaTh pa3HOOOpa3HbIE
METObI, HOPMBI, CpEICTBA
JMAarHOCTHKH, MOHUTOPHHTA,
KOHTPOJISL, U3BMEPEHUS U OLIEHKH
YUeOHBIX JTOCTHKCHUN Y4alHXCs;
- IPOEKTHPOBATH 00pa30BaTEIb-
HBIH IPOLECC C IPAMEHEHUEM
COBPEMEHHBIX TEXHOJIOTHH,
COOTBETCTBYIOLINX OCOOCHHOCTSAM
BO3PACTHOTO Pa3BUTHSI TMYHOCTH;
ONpeeNsiTh Lelb U
y4e0HO-BOCIUTATEIbHbIE 33141
M3y4EHUsl yueOHOro MaTepuana;

- COCTaBJIATh y4eOHbIE
IPOrpaMMbl, HOCOOUS U Apyrue
JUIaKTHYEeCKHE MaTepUabI;

- OTOMpaTh XUMUICCKHIA
HKCHIEPUMEHT B COOTBETCTBUH C
HEJIIMU O0YYEHUSI U YIETOM




TEXHHUKHU 0€30MaCHOCTH €ro
MIPOBEJICHHUS;

- OCYUIIECTBIIATH KOHTPOJIb 32
YCBOEHUEM 3HAHHUM U KOPPEKTHU-
poBaTh Ipolecc 00yUCHUS;

- UCTIOJIb30BaTh pa3HOOOpa3HbIe
METOTbI, (HOPMEI, CPEIICTBA
JTUarHOCTHKH,

MOHUTOPHHTIA, KOHTPOJIA,
U3MEPEHUs U OLEHKH JTOCTHXKEHHUH
COTPYJIHUKOB;

- HCIIOJIb30BaTh Ha MPaKTUKE
YMEHHsI B OpraHU3aIlii Hay4HO-
HCCIIe1I0BaTEIbCKON paboThI U
paboThl B HAYYHOM KOJUIEKTUBE,
CHOCOOHOCTH Peaj30BbIBATD
HOBBIE UJICH U TIPOEKTHI.
Baaners:

- COBPEMEHHBIMU MH()OpPMAIHOH-
HBIMU TEXHOJIOTUSIMH,
crioco0amMy OpUEHTAIUH U
npohecCHOHaTBHBIX HCTOUHUKAX
uHpoOpMaLuK (’KypHabl, CaiThl,
o0Opa3oBaTenbHbIC TOPTAJIBI);

- TEXHUKOHU Y METOAUKON XHUMU-
YEeCKOT0 SKCIIEPUMEHTA;

- METOZaMHu 0TOOpa MaTepuana u
OCHOBAaMH YIIPABICHHS MPOIIECCOM
00yueHus;

- TEXHUKOW U METOJIUKON XUMU-
YECKOT0 SKCIIEPUMEHTA C YI€TOM
0€301acHOCTH €Tro

MIPOBEICHHS.

4. OFBEM JIMCIIUIIMHBI U1 BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0beM IMCUMIVIMHBI M BUAbI y4e0HO# padoThI

Bua yueOHoi padoThl Bcero 7
4acoB cemMecTp
OO0mmas TpyI0eMKOCTh TACITUTUTHHBI 180 180
AynUTOpHBIE 3aHATUS 84 84
Jlexnun 36 36
JlaGopaTopHble 3aHATHI 48 48
CamocrosarenbHas padbota cryaeHtoB (CPC) 69 69
Kontponb 27 27
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5. COJEP)KAHUE JUCIHUIJIUHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKA3BAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJIJEMUYECKHUX WIN ACTPOHOMHYECKHUX YACOB U BUJOB YYEBHBIX
3AHSITUI

Tadauua S.1.
5.1. CTpykKTypa u cofepkaHue QU CHUIITAHbBI

OO61mas Tpy10eMKOCTb JUCIUIIMHBI COCTABIISIET 5 3a4eTHBIX eauHull, 180 4acos.

Buabi ®opMbI TEKYLIET0
Paznen e yueOHo# padoThbl KOHTPOJISA
Ne | IucuumimHbl | 3 ycneBaeMoCTH
n/n 3
@)
JISKITUS 71a6op.. caM. pao.
1 AMMUHOKHUCIIOTBI v 4 6 8
1 OENKU.
2 DepMEHTBHI. v 4 6 8
3. BrammHeL. 7 2 4 6 TecToBbIi KOHTPOJIb
YrneBoasl u
4, | ICTOUHPIC 7 4 6 8 TecToBbIi KOHTPOIIb
CTEHKH.
Jlunupael u
5. | buomeMOpaHbI. 7 4 4 8 TecToBbIi KOHTPOIIb
Hyxnennosbie
6. | KHCIOTHI. 7 4 4 8 TecToBBI KOHTPOIIH
7 I'opMoOHBI. v 4 4 6
8 Metaboausm. 7 2 6 6
9 AHTHTENA U UX v 4 4 6
GyHKIIH.
10. | buomumienwu. 7 4 4 5 KonTpomnpHas pabora.
HTOTO: 36 48 69

5.2. Conep:xanue TUCHUNIHHBI «XUMHYECKHE OCHOBBI OMOJIOTHYECKHX MPOLECCOBY
AMHMHOKHCJIOTBI M 0€JIKH

CtpoeHre ¥ HOMEHKJATypa TPHUPOIHBIX aMHUHOKHCIOT. AMQOTEpHBIH XapakTep,
OCHOBHBIE XMMHUYECKHE CBOMCTBA. 3aMEHUMBbIE M HE3aMEHHMble aMUHOKHUCIOTHL. [lenTuanas
cBsa3b.  Knaccudukarnus O6enkoB 1o (yHKIHSAM. YPOBHU OpraHM3aiiiid OETKOBOW MOJIEKYIIBI.
OubpusuIApHbIe U r100yIsIpHBIE Oenki. OCHOBHBIE BUBI BTOPUYHOM CTPYKTYpBI: C-CIIUPab, [3-
CJIOM, KOJIJIar€HOBasi CIUpayib. O- M [3- KepaTuHbl. OCHOBHBIC THIBI B3aMMOJICHCTBHI MEXKITY
dbparmeHTaMu OEITKOBON MOJIEKYJIBI, ONIPEACIISAIONINE ee popMy.
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@DepMeHTbI

Knaccudukanus dpepmerToB. OcoOCHHOCTH (PEepMEHTATHBHOTO KaTaan3a. 3aBUCUMOCTH
CKOpOCTH (PEpMEHTATUBHOW pEaKkLMU OT KOHUEHTpaluu cyOcTpara. YpaBHeHue Muxasmuca-
Menren. Yucno o6opotoB ¢epmenTa. DakTopbl, yNpaBisIONIMEe aKTHBHOCTHIO (DEPMEHTOB.
OO6partumoe 1 HeoOpaTUMoe, KOHKYPEHTHOE U HEKOHKYPEHTHOE UHIMOupoBaHue. PerypsropHeie
depmentsl. Amnoctepudeckue GepMeHTsl. MexaHu3M JNEHCTBHS XMMOTPHUIICHHA W JTU30LKMMA.
['mnore3a MHAYLIMPOBAaHHOTO COOTBETCTBUS.

BuramuHbIl.

Kodakropsl u xodpepmentsl. CTpykTypa M (YHKIMHM BOAOPACTBOPUMBIX BUTAMHUHOB.
[Tonsatue o crpoeHMM ©  (QYHKOUSAX  SKAPOPACTBOPHUMBIX  BHUTAMHUHOB. MeXaHU3M
0aKTEepHOCTAaTUYECKOT O IeHCTBUS CYIb(aMUIOB.

YriieBo/ibl U KJI1€TOYHbIE CTEHKH

Crpoenue u cBOMCTBa MOHOCAaxapuaoB. XupaiabHoCcTh. Popmynsl Pumiepa u Xeyopca.
CrepeonsomMepusi U TayToMepuss MoOHocaxapuJoB. Myrtaportauus. BoccranaBiuBaromue u
HEBOCCTAaHABJIUBAIOINE qUcaxapyuibl. [Tonucaxapumpl. I"omononucaxapusl U
rerepononucaxapuibl. [lonmuyponnael. Xutus. I'manyponoBas kuciora. CTpoeHUE KJIETOYHBIX
CTEHOK OakTepuil. [ mukonentuasl. MexanusM AeHCTBUS MEHUIMIUINHA.

JIlnnuasl u 6momeMOpaHbI

OcHoBHble Tunbl JunuaoB. (Kupsl, Bocku, (ocdornuuepuapl, COUHTOIUNUIBL,
xoJyiectepuH). OCHOBHBIE KHCIOTHI, BXOJALIME B cocTaB JaunuaoB. CTpoeHue OHMOMEMOpaH.
XKunkoctHo-M0o3an4Has Mojensb. [lepudepuueckne 1 HHTErpaIbHbIC OCJIKH.

HyxnenHoBble KHCJIOTBI

Crpoenne Hykneotunos. Ilypunel 1 nupuMuaunsl. Tayromepuss a30TUCTBIX OCHOBAHMMI
HYKJIEMHOBBIX KHCIOT. Pubo3a u ne3okcupuboza. IlepBuuHas u BTOpUYHAs CTPYKTypa
HYKJIEMHOBBIX KHCJIOT. KomrmiemeHTapHble mapbl OCHOBaHUN. BomopoaHble CBA3M, CTIKHHI.
Crpoenue T-PHK. Munopubie ocHoBanus. Tperuunas u derBeptuuHas crpykrypa JIHK.
ITonsiTrie 0 TpaHCIALNMY U TpaHCKpUNIMK. OCHOBHBIE IPYIIIIBI MyTarcHOB.

I'opmonbl

Wepapxust paeiictBuss ropMoHoB. Kraccu¢ukanuss TOPMOHOB IO HMX XHMHUYECKOH
cTpykrype. Karexonmamuubl, crpoenue u ¢yHkuuu. TupeougHsle ropmMoHbl. CTepouaHbIE
TOPMOHBL.  OHAOPPUHBI M 3SHKe(panuHbl. MeXaHU3Mbl BO3HUKHOBEHHUS HApKOTHYECKOM
3aBUCHUMOCTH.

Meta6oau3m. O6muii 0630p.

I'ereporpodsr u aBroTpodsl. Karabomusm u anadbonusm. Ctpoenune u pynkmuun ATO.
['muxonu3. AHa’poOHOE U adpobHOe okucienue rioko3bl. Lukia Kpebcea.

AHTHTENA ¥ UX PYHKIIUH

Nmmynuter. Anturensl. IloHatne o crpoeHuM M (QYHKIUSIX HMMYHOIJIOOYIHHOB.
Karanutuueckue anTutena. DH3UMbI U a03UMBI.

Baxneiimue OnoMuIeHH

MemOpaHHBI€ pellenTopbl, PepMEHThI, HOHHbIE KaHAJIbI KaK Ba)KHEeHIIne OMOMUIIICHH.

6. OBPASOBATEJIBHBIE TEXHOJIOI'HU
B nmpouecce o0ydenus OyayT HCHOJIB30BaHbI TPAJAULUMOHHBIE 00pa3oBaTEIbHBIE

TEXHOJOTUHM (JeKIUH, CEMHUHApbI, MpakTUYeckue paboThl) M aKTUBHbIE HHHOBALIMOHHBIE

06p330BaTeJ'IBHBIe TE€XHOJIOTHH:
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1. CemuHap B [AHMQJIOTOBOM pPEXHME HPUMEHSETCS B OCHOBHOM IIpH OOCYXICHHU
BBICTYIUICHHU CTYJEHTOB C JOKJIanamu (pedeparamu)

2. TI'pynmoBoii pa30op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Bcerpeun ¢ coTpyaHUKaMH M PYKOBOIMTEISIMH TNPOMWIBHBIX Jlabopatopuii
NPEANIPUATHH - TOTCHIHATBHBIMU pab0TOIATEISIMU BBITYCKHUKOB.

JloJist aKTUBHBIX 00pa30BaTEIbHBIX TEXHOJOTUH cocTaBiseT 30%.

7. MEPEYEHH YYEBHO-METOIMYECKOI'O OBECTIEYEHMS 1151
CAMOCTOSTEJBHOM PABOTBI OBYYAIOINXCSA MO TUCIMUIIINHE
(MOJIYJIIO)

Jlexumonnble 3aHATHS TOpoBoasTca | pa3 Hexento B oObemMe 3 vacoB u 3 4YacoB
1a00paTOPHBIX 3aHATHH B ceapMoM cemecTpe. llocie OKOHuUaHUsST W3YUYEHHS KaXJAOW TEMBI
CTYJEHTBI IPOXOJIST TECTUPOBAHUE, COOECEIOBAHNUE, BHITTOIHSIOT KOHTPOJIBHBIC PA0OTEHI.

7.1. IlepedeHb-yueOHO-METOAUYECKOTO 0OecTIedeH s 111 00yUYaroMXCs MO JUCIUILINHE:

1. 4. Konwsmawn, K.-I'. Pem. Harnsanas 6unoxumus. M. «Mupy, 2000 1.
2. B.IL. Komogsa, B.H. IlIBenoBa. buoxumus. M. «Ipoda», 2004 r.

7.2. Yxazanus 11t 00y4aromuxcs o OCBOCHUIO JUCITUTUIMHBI

Ta6auna 7.1.
Copaepxxanue caMOCTOATEIBHOM PadoTHI 00y4YarOIMXCS
NoNe Temvi/6onpocst, 6blHOCUMbIE HA camocmosmenvHoe |Koi-60  |@opmer padbomel
n/n usyueHue uacos
L |Amumokuncnors u 6erxu cobeceioBaHue,
8
DepMeHTHI cobecenoBaHue,
2 8
3 BuraMuHb! CobecenoBanue,
' 6 TECTOBBIM
KOHTPOJIb
4. CobecenoBanue
YTIIeBO/IBI M KIIETOYHBIE CTEHKH )
8 TECTOBBII
KOHTPOJIb
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5 Jlunuer 1 GmomMemMOpaHbI cobecenoBaHue,
' 8 TECTOBBIN
KOHTPOJIb
6. HyxienHOBbIE KUCTOTHI cobecenoBaHue,
8 TECTOBLIN
KOHTPOJIb
7. ["opMOHBI cobecenoBaHue,
6
8. |MeraGonusm cobecenoBaHue,
6
9. |Aururena u ux byHKIIUU cobecenoBaHue,
6
10. |Buomuinenu cobecenoBaHue,
5

8. OHEHOYHBIE CPEACTBA JUIAA TEKYIIET'O KOHTPOJIA
YCIHHEBAEMOCTH U ITPOMEKXYTOYHOU ATTECTAIIU

BOITPOCBI K CEMUHAPCKOMY 3AHATHUIO Ne 1

Ili1an 3ansTHA:
1. Ilpenmer AUCHMIUIMHBI « XMMUYECKUE OCHOBBI OMOJIOTUYECKUX TTPOIIECCOBY.
2. OcoOEeHHOCTH KUBOI MaTEepHH.
3. Kietka, kak CTpyKTypHas ¥ GyHKIIMOHAJIbHAS €IMHHIIA )KHBOTO OpraHu3Ma
4. OCOOCHHOCTH TIOBEJCHHSI OPIraHUIECKUX COSMHEHHI IN VIVO.
5. OcoOeHHOCTH POTEKAaHHS TIPOLIECCOB IN VIVO.
6. MeTo bl uccieIoBaHusI TPUPOIHBIX COCIMHEHHH.

3AJIAYM JUISA PELLIEHUAS
1. Pa3mepsl KJ1€TOK U UX KOMIIOHEHTOB

a) Ecim yBemuuuth kietky B 10 000 pas (takoe yBenwdeHHE OOBIYHO JTOCTHUTACTCS B
AJIEKTPOHHOM MHKPOCKOIIE), TO Kakoro pasMepa oHa crama Obl? Ilpeamonoxkwure, 4TO BBI
paccMaTpuBaeTe «TUIMHUYHYIO» 3YKapHOTHYECKYIO KJIETKY C TuaMeTpoM 50 MKM.

6) Ecnu BBl paccMaTpuBaeTe MBIIIEYHYIO KJIETKY (MUOIIMT), CKOJIBKO B HEW COJAEPKHUTCS
Mosiekyn aktuHa? (CuuTaiite, yTO KieTka umeeT chepudeckyro popmy U He comepKUT HUKAKUX
JPYTUX KOMIIOHEHTOB; MOJEKYJIbl aKTHHAa UMEIOT chepuyeckyio ¢opmy u auamerp 3,6 HM;
oGbeM cdepsi paseH (4/3)nR3)

B) Ecniu BbI paccmarpuBaeTe KJIETKY IeYeHH (IeMaTolUT) TAKUX e pa3MepoB, CKOJIBKO B
Hell MOXeT coJiepkaThcsi MUTOXOHApUit? (Cunrtaiite, yTO KJIETKa UMEET chepruyeckyro Gpopmy u
HE COJEpPKUT HUKAKHX APYTUX KOMIIOHEHTOB; MUTOXOHJPUU HUMEIOT cdepudeckyio (opmy H
nuametp 1,5 MKM.)

r) I'mioko3a CiIy’)KUT OCHOBHBIM HCTOYHHKOM OJHEPIUH MJIsi OOJBIIMHCTBA KJIETOK.
[IpuHrMas BHYTPHUKJICTOUHYIO KOHIIEHTPAIMIO TJIIOKO3bI paBHOH 1 MM (T. e. 1 MHIIITUMOINB/ ),
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paccuMTalTe 4YUCIO MOJIEKYJ IUIFOKO3BI, COJEPXKAIUMXCA B HAIIEH THUIIOTETUYECKON

JYKapUOTHUECKOM KiIeTKe (chepudeckoit hopmbl). (Uucino ABoraapo, paBHOE YUCTY MOJIEKY B 1
23

MOJIC HEHOHHU3UPOBAHHOIO BEIECTBa, cocTaniser 6,02-107°.)

2. Komnonentsl kiaerku E. coli.

Knerku E. coli umeror ¢popmy mmnunapa Beicotoid 2 MkM 1 quamerpoM 0,8 MkM. O0beM
LAITHH/pa BBIuCIseTcs: Ho Gopmyste TRh, rae h — BeicoTa mumuHpa.

a) CKOJIbKO BeCHT ojHa KieTka E. COli., eciiu ee IIOTHOCTh (B OCHOBHOM 3a CUET BOJIbI)
paBHa B cpeasem 1,1- 10% r/n?

0) Tommmua 3amuTHON KiIeToyHOi oOosouku E. coli. paBHa 10 um. Kakyro nmomo (B
MpoIIeHTax ) o01ero oobemMa 0akTepruu COCTABIAET KIETOUYHAs 000JI09Ka?

B) E. coli. ObicTpo pacTer W pa3MHOXKaeTcs Oyaromaps TOMY, YTO B €€ KIIETKE
npucyrctyer okojo 15000 chepuuecknx pubocom (mmamerp pubocombl 18  HM),
OCYIIECTBIISIIONINX CUHTE3 OenkoB. Kakas yacte o0miero oobemMa KIETKH MPUXOTUTCS Ha JOJIO
pudocom?

3. 'enernueckas undopmanus B JTHK E. coli.

Copmepxamasics B JIHK renermueckas wuHpopManus omnpeneisercs JIHHEHHON
MIOCJIEZI0BATENbHOCTRIO KOJUPYIOIIMX €AWHMIL, Ha3bIBa€MbIX KojoHamMHu. Kaxiplii KoJ0OH
npecTaBisieT co0oil crenupuyeckyro IMOCIe0BaTeIbHOCTh TPeX HYKJICOTHUIOB (Tpex map
HyKs1eoTH10B B AByxuenodeyHoi JJHK) u cooTBeTcTBYyeT 0JHOMY aMMHOKHUCIOTHOMY OCTaTKy B
6enke. IHK E. coli. umeer o4yeHb OONBIIYIO MOJISPHYIO Maccy — OKoyio 3,1 10° r/mous.
Cpenssisi MoOJsIpHas Macca Tapbl HYKICOTHIOB paBHa 660 T/MOIb, a BKIQJ KaKIOW Tapbl
HYKJ1€0TH10B B JyinHy Mosekynbsl JIHK coctaBnser 0,34 uwm.

a) Ucnonw3ys 3tu ganuHble, paccuutaite juHy mosekyiasl JJHK E. coli. CpaBuute ainuny
monekynbl JJHK ¢ pazmepamu kietku (3agada 2). Kakum o6pazom JIHK nmomermaercs B kinetke?

0) Iloacuuraiite, yeMy paBHO MaKCHMAaJbHOE YUCIO OEJIKOB, KOTOPOE MOXET OBITh
3akoaupoBano B Moniekyie JJHK E. coli, ecu mpeamnonoxuTh, 4To OEIKoBasi MOJIEKYa COCTOUT
B cpeaHeM u3 400 aMUHOKHUCIIOT.

4. BpicTphIii TPaHCOPT B akcoHaX. HelpoHBl MMEIOT UIMHHBIE TOHKUE OTPOCTKH,
Ha3blBaeMble AKCOHaMHU. AKCOHBI O00ECHEeuMBAIOT Ilepefady CHUTHala B HEPBHOH cucreme
opranusma. Hekoropble akCOHBI MOT'YT JJOCTUTATh JUIMHBI A0 2 M, HAIIPUMEP aKCOHbI, OTXOSIINE
OT CIIMHHOI'O MO3Ta U 3aKaHYUBAIOIIMECS B MBIIILAX NaJbIEB HOT. MaleHbKHUE 3aKIIOYEHHBIC B
MeMOpaHy YacTHIIbl, IEPEHOCAIINE Ba)KHBbIE JJi1 pabOThl aKCOHOB BEIIECTBA, ABMXKYTCS BJIOJIb
MHUKPOTpYOOUEeK IIUTOCKENIeTa OT LIEHTpa KJIETKU A0 OKOHYaHWi akcoHOB. Eciu cpeaHioo
CKOPOCTh JBMKEHMSI YaCTULbl IPUHATH PaBHOM | MKM/C, TO CKOJBKO BPEMEHU MOHAI00UTCS
TaKoOM yacTuie (Be3HKyse), 4ToObl MPONTH OT LIEHTpPa KJIETKH B CIIMHHOM MO3re /10 OKOHYaHUS
aKCOHa B TajbIlax HOT?

5. Buramun C: oriuMyaercsl JIM HCKycCTBeHHbIH BUTaMMH C 0T HATypaJbHOro?
HekoTopbie MOCTaBIIMKM OOOTAIIEHHBIX BHTAMUHAMHU MHUIIEBBIX MPOIYKTOB 3asBISIOT, UTO
BUTAMHHBI, TIOJYYCHHBIE W3 TPUPOJHBIX HCTOYHHUKOB, TIOJIE3HEE [JIsi 3JI0POBBS, HYEeM
CHUHTE3UPOBAaHHBIE UCKYCCTBEHHBIM MyTeM. Hampumep, cuutaercs, 4to uncras L-ackopOuHOBast
kuciota (ButamuH C) M3 TUIOJOB IMMIOBHUKA IOJIE3HEE YUCTOM L-acKOpOMHOBOW KHCIIOTHI,
CHUHTE3UPOBAHHOW HAa XMMHMUYECKOM NPOU3BOACTBE. PaznuuaroTcs M BUTAMUHBI U3 3THX JIBYX
HUCTOYHUKOB? MOJKET JT1 OpraHu3M pa3IndUuTh BUTAMUHBI U3 PA3HBIX HCTOYHUKOB?

6. AKTMBHOCTBH JIeKAPCTBEHHBIX BelIeCTB M CTepeoXuMHUsi. B HEKOTOpBIX ciydasx
KOJINYECTBEHHBIE PA3NIUYUs B OMOJIOTHYECKON aKTHBHOCTH JIBYX 3HAHTHOMEPOB OJTHOTO M TOTO
K€ BelIecTBa BBIPAKEHBI JOCTaTO4YHO cuibHO. Hampumep, D-usomep wu3ompoTepeHona
(TprMeHsIeTCs TIPH JIETKUX HPHUCTYNAX acTMBI) JAEHCTBYET B KauyecTBE OPOHXOPACIIHPSIOIIETO
cpeactBa B 50-80 pa3 cunbHee, yeM L-n3oMep. YKaxuTe XUpajabHBIA LIEHTP B MOJIEKYJIE
u3onporepeHona. Ilouemy aBa SHaHTHOMEpa TaK CHJIBHO pa3IM4alOTCd IO OHOJIOTHYECKON
AKTUBHOCTH?
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7. JelicTBue JIeKAPCTBEHHBIX NMpenapaToB U ¢opma mosaekya. Heckonbko JieT Hazaj
nBe (GUPMBI BBITYCTHJIA B TPOAAXY Mpenapar MoJ TOPTOBBIMH Ha3BaHHSIMH JIEKCSIPUH U
oenszeapuH. CTpykTypHas (GopMylia 3TOro BEelIeCTBa MPUBEJCHA Ha PUCYHKE.

Ho ¢wusmueckum cBoiictBam (comepxkanuto C, H u N, Temmeparype miaBiieHus,
pacTBOPUMOCTH M JIp.) 00a mpemnapara HJICHTHUYHBL. TeM HEe MEHee PEKOMEHIOBaHHAs /032
JecKceapruHa (OH J0 CUX IMOpP BBITYCKAETCs) COCTaBIsUIAa 5 MI/CYT., a peKOMEHJOBAHHAS 1032
OcH3enpuHa (CHAT C TPOM3BOJCTBA) ObUTa BABOE BbINIE. Takum oOpa3oM, IS JOCTHIKCHHS
OJIHOTO M TOTO k¢ (hu3monorudeckoro 3gpdexra OeHzeqpuHa Tpedyercs ropasno OobiIe, YeM
nekcenpuHa. OObSICHUTE 3TO KaXyIIeecs IPOTUBOPEYUHE.

N

8. CTtpouTe/ibHbIE OJIOKH CJI0KHBIX OHOMOJIEKY.I.

Ha pucynkax moka3aHbl CTpyKTypa HauOojee BaXXHbIX KOMIIOHEHTOB CIIOXHBIX
OMOMOJIEKYNT. YKaKUTE CTPOUTEIbHBIE OJOKH, M3 KOTOPBIX COCTOSIT TPU H300paKCHHBIC HIKE
Ba)XHble OHOJIOTHYECKHE OMOMOJIEKYybl (MOKa3aHbl B HMOHHOM (hopMe, COOTBETCTBYIOLIEH
¢pusronornueckomy 3HaueHuto pH).

a) T'yanosuntpudocthar (GTP) — osHeprermuecku Oorarasi MOJEKYIa, HYKICOTH,
Bxoaamui B coctaB PHK:

OH OH

\

B) Memukedanun (SHKepaIWH, COAEpXKAIIMK B ISITOM TOJOXCHHHM METHOHWH) —
IIPUPOJHBIN ONKUAT MO3Tra:
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9. OnpenesneHue CTPYKTYPbI GMOMOJIEKYJIbI.

W3 Mo Kpojuka BBIISIWIN Heus3BecTHOe BemecTBO X. Ero crpykrypa Obuia
YCTAaHOBJEHAa Ha OCHOBAHMUU CJEIYIOIIMX HAOMIOJEHUH M OSKCIEpUMEHTOB. Pe3ynbrarhl
KauyeCTBEHHOI'O aHajlu3a IOKa3ajdH, YTO BELIECTBO COACPKHUT TOJBKO YIIEpPOJ, BOJIOPOA H
Kuciopo. B3BemeHusiii oOpaszen BemectBa X ObUT MOABEPTHYT MOJTHOMY OKHUCIEHHUIO, MOCTE
4yero omnpezeneHsbl konnuecTBa oopazoBasmuxcs HyO u CO,. Mcxonsd U3 TaHHBIX 3TOTO aHaIHM3a
ObUIO clenaHo 3akirodeHue, yto maccoBas nongs C, H u O B BemectBe X cocTaBisieT
cootBerctBeHHO 40,0, 6,71 u 53,29%. MonekynspHas Macca BelIecTBa X B COOTBETCTBUH C
JaHHBIMU ~Macc-CIICKTpPOMETpHH OKazanach paBHoil 90,0 a.e.m. Meroax wuHbpakpacHoi
CIIEKTPOCKOIIMM TIOKa3ajl, 4YTO B MoJieKyle X €CThb OJHa JBOMHas CBsA3b. BemecrtBo X Jerko
pacTBopsieTcs B BoJie, 00pasys Kuciblii pactBop. [Ipu ncciaenoBaHuu 3TOro pacTBOpa ¢ MOMOIIbIO
HOJIIPUMETpa ObUIO YCTAHOBJIEHO, YTO X 00J1a/1aeT ONTUYECKONW aKTUBHOCTBIO.

a) OmnpenenuTe SMIUPUUECKYIO U MOJIEKYIAPHYIO GOpMyJbl X.

0) HapucyiiTe BO3MOXHBIC CTPYKTYphl BemecTBa X, KOTOPBIC YIOBICTBOPSIIN OBl
MOJIEKYJISIPHOM (hopMylie ¥ UMENU OJHY JBONHYIO CBSA3b. PaccMOTpUTE TONBKO NWHEHHBIC ILTH
pa3BETBIEHHBIE CTPYKTYPHI, HE MPUHUMAs BO BHUMAHUE IUKIMYECKHE CTPYKTYphl. YUTHUTE, YTO
aTOMBI KHUCJIOPO/ia C TPYJOM 00pa3yroT CBS3H MEX1y cOOOi.

B) Kakoe 3HaueHue /it CTpYKTYpbl MOJIEKYJIbl UMEET ONTHYECKas aKTUBHOCTh BEIECTBA?
Kakue cTpykTypbl, pesioxKeHHbIE BaMH B ITyHKTE (0), COOTBETCTBYIOT 3TOMY HaOIIOICHUIO?

r) Kakoe 3HaueHue A CTPYKTYpbl MOJEKYJbl UMEET TOT (PAaKT, YTO MPU PAaCTBOPEHUU
BelecTBa X oOpasyeTcst Kuciblii pactBop? Kakue cTpyKTypbl, MPEANOoKEHHbIE BaMU B MYHKTE
(6), COOTBETCTBYIOT 3TOMY HAOJIOICHUIO?

n) KakoBo ctpoenue BemectBa X? COBMECTUMO JIM CO BCEMH MMEIONIMMHUCS AAHHBIMU
CYIIECTBOBaHHE HECKOJIBKUX CTPYKTYp?

BOITPOCBHI K CEMUHAPCKOMY 3AHATHUIO Ne 2

Ilnan 3ausTHA:
1. Amunokucnotsl. Knaccudukanus. Ctpoenue.
2. OcoOEHHOCTH CTPOEHUS O-aMUHOKUCIOT. [IpoTeHOreHHbIe aMIUHOKHCIIOTHI.
3. 3031eKkTpuyeckas TOYKa aMUHOKHCIIOT.
4. METOMBI HCCIIEIOBAHNST aMHHOKHUCIIOT.
5. OcoOeHHOCTH MTPOTEKAHMSI ITPOLIECCOB iN VIVO ¢ y4acTHeM aMUHOKHUCIIOT.

3AIAYH 1151 PEHIEHUS

1. MoHHbIE (hOpMBI aTAHUHA

AnaHuu — IByXOCHOBHAs KHCIJIOTA, CIIOCOOHAs MPETEPIeBaTh JABE PEAKLIUU TUCCOIIMALIUN
(3HauCHHS pKir CM. B TabII. 3-1).
a) Ilonp3ysch NpUBEACHHONW HIKE CTPYKTYpPOH YAaCTMYHO MPOTOHMPOBAHHOW (hOpMBI ajanuua,
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n300pa3uTe XUMHUYECKYIO CTPYKTYPY IBYX ApYrux (opMm ajllaHMHA, Mpeodaalaioux B BOJAHOM
pacTBOpE: MOIHOCTHIO MPOTOHHUPOBAHHYIO U TIOJHOCTBIO IEIPOTOHUPOBAHHYIO (POPMBI.
O
° ||
HsN——CH—C——0

)
CHj

Kakas u3 Tpex ¢opMm mnpucyTcTByeT B HaMOOJBINEH KOHIIGHTPAallMd B PacTBOPaxX CO
caenyromumu 3HadeHusimu pH: 6) 1,0; B) 6,2; 1) 8,02; 1) 11,9?

2. AGcouoTHast KOHGUrypauusi HUTPYJIJIMHA

Kakyro kondurypamuio (D nnu L) umeer BoifeneHHbIH u3 apOy3a NUTPYJIUH, GhopMmyia
KOTOpPOTro npuBeeHa Ha pucyHke? [losicHuTe CBOI OTBET.

®
H i G~ NH,, o}

OOe

(‘)-a|||||

3. PaznesieHne aMHHOKHCJIOT MEeTOA0OM HOHOOOMEHHOH XpoMaTorpaduu

AHanmm3 cMecH aMHUHOKHCIOT HAauYWHAIOT C pa3felieHHs 3TOW CMECH Ha KOMIIOHEHTHI C
IOMOILBI0 HOHOOOMEHHOH Xxpomarorpaduu. [Tocine HaHeceHUsT Ha KOJIOHKY ¢ KAaTHOHOOOMEHHOMH
cMoJIoH, conepkamed rpynmsl —SO3z  (puc.), aMHHOKHCIOTHI JBMXKYTCS BHU3 HO KOJIOHKE C
pa3HOi CKOPOCTBIO, TOCKOJIbKY Ha UX JIBUKEHHE OKa3bIBAIOT BIUSHUE JBa (hakTopa:

1) mputsokenne mexay —SOs  TrpymnmaMud HOCHUTENS W TIOJOXKHUTENBHO 3apsuKEHHBIMHU
(YHKIMOHAIBHBIMU TPYIIAMU aMUHOKHCIOT; 2) TuApo(oOHbIe B3aMMOACHUCTBUS MEXITY
OOKOBBIMH LIETIIMU aMHUHOKHCIIOT ¥ CHJIBHO THAPOGOOHOI MOIMCTUPEHOBOM OCHOBOM HOCHUTEIIS.
Jlnis kax10# U3 IpUBEACHHBIX HMKE TIap aMHUHOKHUCIIOT ONpEeAeUTe, Kakas aMUHOKHUCIO0Ta OyeT
CXOJIUTh C KOJIOHKY TIEPBOM MpU MPOMBIBAaHUH KOJIOHKH Oydepom ¢ pH 7,0.

a) Asp u Lys 6) Arg u Met

B) Gluu Val r)Glyu Leu 1) Ser u Ala
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® GOABLIOH CyMMapIbIi (IONOXHTCALILI 3apsas
@ cyMMapHBIH MONOXHUTENAbHLIN 3aps

® cymmapHhli OTpHUATEbHBIT 3apsAn

® Go/bIIOH CyMMapHBIi OTPHLATCABHBIN 3apsi/l
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NOJUMCPHIE 1APHKH ("
€ OTPUIATENBHO 3APHKCHITBIMH L
(GYHKUHOHAIBHBIMY IPYTINEMH

Cmech 6e1KOB HANOCSIT 112 KONOHKY
€ KaTnonooOMEeHHHKOM.

Ckopoctsb npoxoxienus 6¢1Kon ckBo3b
KOJIOHKY 3aBHCHT OT MX 3apsiia 1
3navenus pH. B cayuae
KaTHonoobmeHHoi xpomaTorpadun
GhicTpee BCero CXOAT ¢ KonoHkw 6enkw ¢ 1
MAKCHMATBHBIM CYMMapPHBIM
OTPHIATENBLHBIM 3APS/IOM.

Hounoobmennas xpomatorpadms

4. O003Ha4YeHHe CTEPEON30MePOB N30 I IINHA
CrpykrypHas popmysia aMHUHOKHCIOTHI U30JIEHIIMHA H300paXkeHa HUXKE.
COOe
@
HsN——C——H
H——C——CH,

CH,

CH;
a) CKOJIbKO XMpaJIbHBIX LIEHTPOB UMEET MOJIEKYJI1a N30JeiHa?
6) CKOJIbKO ONTUYECKUX U30MEPOB MOXKET OBITh y M30JeiiHa?
B) Hapucyiite mnpoctpancTBeHHBbIE (QOPMYNIBI Ui BCEX ONTHYECKUX H30MEPOB
M30JIEULIMHA.

5. CpaBHenne 3Hauennii pK; anannna u nojauajanuHa

KpuBass TuTpoBaHMS aMHUHOKHCIIOTHI @JlaHWHA OTPakKaeT HAJIWYUE JIBYX MOHU3HUPYEMBIX
¢yuknuoHansHeix rpynn ¢ pK, 2,34 u 9,69, uro oOTBe4yaeT COOTBETCTBEHHO HWOHM3AIMH
KapOOKCHJIPHOW W TPOTOHMPOBAHHOW aMHHOTpynnbl. KpuBble TUTpoBaHMS [U-, TpH- U
OJINTONIENTUAOB AJJAHWHA TAK)KE JEMOHCTPUPYIOT HAJUYHUE TOJIBKO JBYX MOHHW3HUPYEMBIX TPYIII,
XOTS MX SKCIIEPUMEHTAIILHO OTpeieneHHble 3HaueHus pK, otnnyarores ot pK, GyHKIMOHATBHBIX
rpymnm ajasuHa (cM. Tali.).

AMMHOKHUCIIOTA WU pK1 pK2
NEenTHJ
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Ala 2,34 9,69

Ala-Ala 3,12 8,30
Ala-Ala-Ala 3,39 8,03
Ala-(Ala),-Ala, n > 4 3,42 7,94

a) Hapucyiite ctpykryphyto popmyny Ala-Ala Ala. Ykaxure GyHKIHOHAIBHBIE TPYIIIIBI
B 3TOM MOJIEKYJIe, KOTOPhIM cOOTBETCTBYIOT pK1 1 pKo.

6) Ilouemy c noGaBiieHHEM Ka)XJIOTO CIEAYIOLIEr0 ocTaTka anaHuHa 3HadeHue pKj
BO3pacTaeT?

B) [louemy c noGaBiieHHMEM KaXIOTO CIEIYIOUIEr0 ocTaTka ajaHuHa 3HaueHue PK;
cHuxaercs?

6. Pazmepbl 0e1koB

Uemy npuOIM3UTENBHO paBHAa MOJEKYJIsipHas Macca Oeika, cocrosiero u3z 682
AMUHOKHCIIOTHBIX OCTaTKOB, COCIMHEHHBIX B €IMHCTBEHHYIO MOJIUMEITHIHYIO 1EMb?

7. UncJio 0cTaTKOB TPUNTO(PAHA B ObIYbeM CHIBOPOTOYHOM AJIbOYMHHE

KonnyecTBeHHBIN aHATN3 aMHMHOKHUCIIOT MOKa3aJl, YTO OBIYMI CHIBOPOTOYHBIN albOYMHH
(BCA) conepxur 0,58% (o macce) tpuntodpana (M, = 204).

a) Paccuuraiite MuHHManIbHYyI0 MoneKymsipHyro maccy BCA (T. e. cuuraiiTe, 4TO B
MOJIeKyJIe Oellka COePKHUTCS TOIBKO OJTUH OCTATOK TPUNITO(aHA).

6) B cootBercTBHM C pe3ynbTaTamMu renbduiabTpaluu MonekynspHas Macca BCA paBHa
70 000. CkonbKO OCTaTKOB TpUNTO(aHa COAEPIKUTCS B €T0 MOJIeKYJie?

8. Onpeuene}me mocjea0BaTC/JbHOCTH NMenTHAA Heﬁ3HKeq)aHHHa, BbIJACJICHHOI'0 M3
Mo3ra

W3 HopmanbHOW MO3roBOM TKaHM Obla BBIAEICHA IpyMNIa NEeNTUIOB, BIUAIOLIMX Ha
nepeaadyy HEPBHOIO HMIYJIbCa B HEKOTOPBIX OTIENaX MoO3ra. OTH TENTHIbl HAa3bIBAIOT
ONHOMJIAMH, TIOCKOJIBKY OHH CBS3BIBAIOTCS CO CHEIU(PUUECKUMH PELENnTOpaMu, ¢ KOTOPBIMU
TaKXKe CBS3BIBAIOTCS OMHUATHl (AJIKAJOWABI OMHMyMa), Takue Kak MOP(GUH W HAJOKCOH. Takum
o0pa3oM, ONMUOMUIBl HMHUTHUPYIOT HEKOTOpble CcBoiicTBa omnuaroB. HekoTopble ydeHble
paccMaTpuBalOT OTH BENIECTBA KaK CoOJEpKallMecsi B MO3Te€ COOCTBEHHBIE CpE/ICTBA
o0e300nuBaHus. Mcmonp3yst NpUBEICHHbIE HW)KE JaHHbIE, OMNPEAETUTe aMHHOKHCIOTHYIO
MOCJIE0BATENbHOCTh onuouAa JehdHkepanuHa. OObsICHUTE, Kak NpPeUIoKEHHAas BaMH
CTPYKTYpa COTJIaCYeTCsl ¢ KaX/IbIM U3 PE3YyJIbTaTOB (a-B).

a) [Momuerit tuaponus nox aeiictBuem 6 M HCI mpu 110 °C ¢ mocneayronmm aHaIn30M
AMHMHOKHCIIOT Tokazan Hamuuue B cmecu Gly, Leu, Phe u Tyr B MoysipHOM COOTHOILICHUH
2:1:1:1.

6) Xpomarorpaduieckuil aHaau3, MPOBEACHHBIN nocie 00paboTku nentuaa 1-¢prop-2,4-
TUHATPOOCH30JIOM U TOJHOTO THAPONH3a, BBIABHI HaW4ue 2,4-THHUTPOGEHIIHEHOTO
MPOM3BOIHOTO THPO3MHA. [Ipu 3TOM CBOOOIHOTO THPO3UHA OOHAPYKEHO HE OBLIIO.

B) [lomHoe pacmiernyieHne TenTHaa TOJ IeHCTBHEM IIENCHHA M IPOBEACHHOE 3aTeM
XpoMaTorpadudeckoe paszielieHie MoKa3ald HAIMYME JAUNENTHIA, coepxKaniero octatku Phe u
Leu, u tpunientua, coaepxamiero Tyr u Gly B cootHotenun 1 : 2.

9. CTpyKTypa NOJIUNENTHIHOT0 AaHTHOHOTHKA,BbIIe1eHHOTro U3 Bacillus brevis

DKCTpakThl, MOJy4YeHHbIE W3 OakTepuanbHOil KynsTypbl Bacillus brevis, comepxar
HENTHI, 00TaIaloINi CBOWCTBAMH aHTHOMOTHKA. DTOT HENTHI 00pa3yeT KOMIUIEKCH ¢ HOHAMH
METAUIOB ¥, MO-BUIMMOMY, HapyllaeT CHCTEMY HMOHHOTO TpPAHCIOPTAa 4Yepe3 KICTOYHYIO
MeMOpaHy y OpyrHX BHUJIOB OakTepuil, 4TO NPUBOJAMT K UX ruOenn. CTPyKTypy MenTuua
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YCTaHOBUJIM Ha OCHOBAHUHU IIPUBEIEHHBIX HI)KE PE3YJIbTATOB.

a) IlonaHplli KHUCIOTHBIH THAPOIM3 MOJUIENTHIA C IOCIEAYIOUIMM aHAJIU30M
AMHHOKHCIIOT TPOJICMOHCTPUPOBAl HAIMYKME SKBUMOJSPHBIX KoimdyecTB Leu, Orn, Phe, Pro u
Val. Orn — 310 cokpanieHHOe 0003HAYCHUE AMUHOKHUCIOTHI OPHHUTHHA, HE BCTpEYAIOIIEHCs B
Oenkax, HO IPUCYTCTBYIOLIEH B HEKOTOPBIX NenTuaax. OpHUTUH UMEET TAKyl0 CTPYKTYpY:

H
® C
HsN——CH,—CH,—CH,—C——CO0O0
®
NH,

0) MonekymnsgpHast Macca MenTHua okazajiach npudinsurensHo pasHa 1200.

B) [lentun He moaBepraics TUAPOIN3Y MPU 00padoTKe GepMEHTOM KapOOKCUTIEHTHAA30M.
OT0oT (pepMEeHT KaTamu3upyeT OTHIeTUIeHHE JFOObIX C-KOHIEBBIX OCTAaTKOB, 32 HMCKIIIOUEHUEM
ocraTka Pro, a takxe 3a UCKIIFOUCHHEM TEX CIy4aeB, KOT/Ia OCTATOK MO KaKOW-THO0 NMPUYHHE HE
COJICPKHUT CBOOOTHON KapOOKCHIIBHOM TPYTIIIHI.

r) OOpabotka ucxogHoro mnentuaa 1-PTop-2,4-AMHUTPOOEH30IOM C MOCIEAYIOIIUM
MOJIHBIM THAPOJIM30M U XpOMATOTpadUUYeCKUM pa3/IeJICHHEM II0Ka3alld HAJIWYUE TOJIBKO
CBOOOTHBIX aMUHOKHCJIOT M TPOM3BOIHOTO CIICAYIOLIETO CTPOCHUS:

NO,
H
| e
O.N NH——CH,——CH,— CH,—C——CO0O0
ONH,
(TToackaska: yurure, 4To 2»4-IMHUTPO(EHUIbHAS IPYIINa IPHCOCANHEHA HE KaK OOBIYHO
K a-aToMy

a30Ta, a K aMUHOrpyIne OOKOBOH 1emu.)

1) YacTuyHbl TUIPOIN3 MENTHA, XpOMaTorpapuieckoe pas3jieiaeHue MPOIYKTOB U HUX
AMHUHOKHUCJIOTHRIM AaHAW3 BBISBUIA HAIUUHE Au- W TPpUICHTUAOB CICAYIOMICTO CTPOCHUS
(aMHMHOKOHIIEBBIE OCTATKH BCET/Ia PACIIOJIOKEHBI CIIEBA):

Leu—Phe Phc—Pro Orn-Leu Val-Orn,
Val-Orn-LeuPhe-Pro-Val Pro—Val-Orn.

I/ICHOJ'IIBYSI JaHHYIO I/IH(I)OpMaI_II/IIO, OIPEACIINTEC AMUHOKHUCIOTHYIO TTOCICAOBATCIIbHOCTD
IICIITUIHOI'O aHTI/I6I/IOTI/IKa. HOSICHI/ITG Ballln paccymneHm{. O6’I)$[CHI/IT €, KakK HpGI[J'IO)KeHHaS{ BaMH
CTPYKTYpa COrjiacyeTcsa CoO BCEMU SKCIICPUMCHTAJIIbHBIMHA JTdHHBIMHU.

BOINPOCHI K CEMUHAPCKOMY 3AHSATHUIO Ne 3
Ilnan 3auaTUA:

1. benku. Knaccugukanus. Crpoenue.

2. [lepBuuHas CTpyKTypa MENTUAOB U OEITKOB.

3. BropuuHas cTpyKTypa MenTHI0B U OeTKOB.

4. TpeTuyHas ¥ Ye€TBEPTUYHAS CTPYKTYypa OEIKOB.
5. Meroibl UcClieOBaHUS CTPOCHHSI OEITKOB.

6. MeTtonpl cuHTE3a OEIIKOB.

3AJIAYM 1151 PEIIEHUST

1. CBolicTBa IEeNTUIHOH CBS3H
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IIpn pEeHTreHOCTPYKTYpPHOM aHaIW3€ KPUCTAUIMYECKUX nentunos JlaiHyc IlonmuHr u
Po6ept Kopu o6Hapyxumu, uto cesa3s C—N mentugnoit rpynms! o amuxe (1,32 A) 3anumaer
TIIPOMEKYTOYHOE MONIOKEHUE MEKITY THIHUHbIMK oquHapHbiMu C—N (1,49 A) u npoitnbiMu C=N
(1,27 A) cBasamu. Kpome TOro, OHM yCTAHOBMIM, YTO HENTUAHAS TIPYINa MMEET ILIOCKYIO
KOH(HTrypamuio, T. €. Bce YeThipe aroma, mpucoeauHenHsle kK C—N-rpynme, nexat U OgHOH
IUIOCKOCTH, IIpUYEM JBa aToMa yriepoaa, cessaHHble ¢ C—N-rpymnmnoi, Bcerja Haxopsrcs B
MPAaHC-TI0JI0KEHUHU 110 OTHOILIEHUIO APYT K APYTY, [10 pa3Hble CTOPOHBI OT NMENTUIHON CBSA3H.

a) Kakoil BbIBOJI OTHOCHUTEJIBHO IIPOYHOCTU U KPATHOCTH MENTHIHON CBSI3U (SBJISIETCS JIU
OHa OJIMHAPHOM, TBOMHOM WJIK TPOMHOW) MOXKHO CHEJIaTh, UCXO/SI U3 €€ IJTUHBI?

6) UTo MOXXHO cKa3aTb O BO3MOXHOCTH BpalleHus BOKpyr nentuaHod C—N-cBs3u Ha
ocHoBaHuu AaHHbIX [lonmura u Kopu?

2. CBsi3b CTPYKTYPbI M PyHKUMH (PUOPHLISIPHBIX 0€JIKOB

Yunbsim ActOepu nepBbIM OOHApPYXKWJ, YTO PEHTIEHOIPaMMa LIEPCTH YKa3blBaeT Ha
HaJIM4Ue CTPYKTYPHOM €IMHHILI BOJOKHA, MOBTOpsIOMIEiics ¢ HHTepBaloM okojio 5,2 A.
PentrenorpamMma 1mepcTu, pacTsSHyTOW Imociie oOpaOOTKM mapoM, yKas3blBaja Ha Haluyue
TEpPUOJNIECKON CTPYKTYpHI, IOBTOpsIolIeiicsa yepes kaxasie 7,0 A. [Tocie Toro kak pactsHyTas
npu o0paOOTKe MapoM MIEpCTh BO3BpAIlANaCh B CBOE HCXOJHOE COCTOSHHUE, CTPYKTypHas
e/IMHMIA BHOBb IOBTOPAJACh C MEPHOAMYHOCTBIO 5,2 A. XoTa 5TM HabmIoAeHUsS MOCTY KU
KJIIOYOM K IOHMMAHHUIO MOJIEKYJISIPHOM CTPYKTYpbI IIEPCTH, B TO BpeMsi ACTOEpH HE CMOI' UX
UHTEPIPETUPOBATH.

a) Mcxons M3 COBPEMEHHBIX JAaHHBIX O CTPYKTYpE LIEPCTH, OOBACHUTE pE3YJIbTaThl
9KCIEPUMEHTOB AcTOepu.

0) Ecnu miepcTsinbpie Beny CcTUPATh B TOPSIUEH BOJE MITM CYIIUTH TOPSYUM BO3IyXOM, OHU
CaJiATCs, a C LIEeJIKOM B IT0I00HBIX YCIOBUSIX HUYEro He MPOUCXOIUT. OOBACHUTE 3TO SIBICHUE.

3. CKOpOCTb CHUHTE3A G-KepaTHuHa BOJIOC

Bonocsr pactyt co ckopoctbio 15—20 cM B roa. 3oHa pocta = \\
HAaXOJHWTCS Yy OCHOBaHHUS BOJIOCA, TJIe B KIETKax JIHIEpMHCa \\ = ['l“
CHUHTE3MPYIOTCS M CKPYYMBAIOTCS HUTH o-KepatuHa (puc. 4-10). (R
OCHOBHBIM CTPYKTYPHBIM 3JJIEMEHTOM (i-K€paTUHA SIBJISETCS O.- .»‘4 o
chmpanb, BHTOK KoTopoil mmeer mar 54 A wu comepxur 3,6 : \
AMUHOKHUCIOTHBIX  octaTtka (puc. 4-4, 06). Cuuras, uTO SN
JTUMUTHPYIOIIUM (AaKTOPOM pocTa BOJOC SBISETCS OMOCHHTE3 R A
cnvpasiel  KepaTuHa, pacCUMTalTe  CKOpPOCTh  00pa30BaHUS 24

Tunepevis cpes wotoca

HNECNTUIHBIX CBs3EH O-KCpaTHHA ('—II/ICJ'IO NCNTUIHBIX CBsA3CH B
CCKYHI[y), KOTOpasa obecrieynuBaeT Ha6JIIO,Z[aCMLII>'I POCT BOJIOC.

4. Iucynbpuanbie CBSI3U ONPeIess 0T CBOHCTBA MHOTHX 0€JIKOB

B monekynax psiga mpUpPOIHBIX OEIKOB COAEPKHUTCS MHOTO JUCYIb(HIHBIX CBS3EH,
npuYeM MeXaHUYeCKHe CBOMCTBAa OENMKOB (IIPOYHOCTH Ha Pa3pbIB, BSI3KOCTh, TBEPIOCTh M JIp.)
KOPPEIHPYIOT C 4YHUCIOM AuCyIbPUIHBIX cBs3eil. Hampumep, Oorateiit aucynbpuaHbIMH
MOCTHUKaMH O€IIOK TIIEHWIB TJIYTEHWH OMNpeeNsieT BS3KOCTh M OJaCTUYHOCTH TecTa,
MPUTOTOBICHHOTO M3 MIIIEHUYHOW MYyKH. TOYHO Tak ke TBEPABIN U MPOYHBIA MAHIIUPH Yeperaxu
00s13aH CBOMMH CBOHCTBAMH CETH JUCYIH(GHUIHBIX CBSI3€H B MOJIEKYJIaX O-KepaTHHA.

a) KakoBa MonekymsipHas OCHOBa HaOIIOAA€MON CBSI3U MEXIY YHCIOM TUCYTb(GUIHBIX
MOCTHUKOB U MEXaHUYECKUMU CBOMCTBAMHU OEJIKOB?

6) BonbmmMHCTBO TIOOYNSPHBIX OEJIKOB JACHATYPUPYIOT W TEPAIOT aKTUBHOCTH MpHU
KpaTKOBpeMEeHHOM HarpeBanun n0 65 °C. Ho s penarypamuu TJIOOYJISPHBIX OEJIKOB,
COJIEpIKAIINX HECKOJBKO IUCYIhGUIHBIX CBs3ed, OOBIYHO TpelOyercs Ooliee ATUTENBHOE
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HarpeBaHue Tmpu Oojiee BBICOKOM Temmeparype. IllpumepoM MOXET CHYXHUTh ObIUUH
NaHKPEAaTUYECKUH WHIUOMTOp TPHUIICHHA, HMEIOIMUMN OJHY NOJMIENTHAHYI Lenb u3 58
AMHHOKHUCIIOTHBIX OCTaTKOB M COAEP)KALIMA TPH JUCYIb(UIHBIX MOCTHKA. Ecimm 3ToT Oenmok
JI€HaTYypUpOBaThb HArpEBAHHMEM, a 3aTe€M OXJIAJUTh, TO €ro aKTUBHOCTb BOCCTAHABIIMBACTCS.
KakoBa MosiekysipHasi OCHOBA JAHHOT'O SIBJICHUS?

5. bakTepuopoaoNcuH — 0eJIOK MyPILyPHOl MeMOpaHbI

[lpu OnarompusTHBIX BHEHIHWX YycioBusix Oakrepusi Halobacterium halobium,
obuTaromnas B COJEHBIX BOJAOEMAaxX, CHHTE3UPYEeT MeMOpaHHBIN Oenok OakTepropoaorncun (Mr =
26000), wmerommii TypOypHYH OKpacKy Omaromapsi coaepiKameMycsi B HEM pPETHHAIIO.
Mosekynbl 3TOro Oenka 00pa3yroT B KJICTOYHOW MeMOpaHE arperatbl B BHJIE «ITypIypPHBIX
3aIUIaTOK». BakTepuOpOAOIICHH NEUCTBYEeT KaK AKTUBUPYEMBIM CBETOM IIPOTOHHBIM HAcoC M
cHa0XaeT KJIETKU dHeprueil. PEHTreHOCTpYKTYpHBIN aHanu3 Oelika mokas3all, YTO OH COCTOUT W3
CeMH TapaJljIeIbHO PACTIONIOKEHHBIX O-CIIUPAIBHBIX YYaCTKOB, KAXKABIN U3 KOTOPBIX MEpeceKaeT
MeMOpaHy OakTepuanbHON KIeTku (TonmmHa MemOpanbl 45 A). Onpenemurte MUHMMAIbHOE
YHCJIO aMUHOKHCIOTHBIX OCTaTKOB, HEOOXOIUMOE Ui 0Opa30oBaHUS O-CHHPAIBHOTO y4acTKa,
CIOCOOHOTO TOJTHOCTBIO TPOHHU3bIBATh MeMOpaHy. OICHHUTE JOJF0 aMUHOKHCIOTHBIX OCTATKOB
0aKTepUOpPOAOIICHHA, 3a/IeHCTBOBAaHHBIX B 00pa3oBaHUM O-CHUpAJE (cuuTaliTe, YTO CPEIHSSA
MOJICKYJISIpHAsI Macca aMHMHOKHUCIIOTHOTO ocTaTka paBHa 110).

6. Yucao NOJIMIENTHIHBIX Lienel B OJTUTOMEPHOM Oeike

O6pazenr (M = 660 r) onuromepuoro 6enka ¢ Mr = 132000 o6padoTanu u30bITKOM 2,4-
TUHUTPOGTOPOCH3071a B cAOOIIENIOUHOM cpeie 10 3aBEepIICHUS XUMUYECKOW peakiuu. 3aTemM
IICIITUAHBIC CBA3HU 6CJ'IK21 MMOABCPIIIN IMOJTHOMY T'HAPOJIU3Y 1101 I[efICTBHGM COJISHOM KHUCIIOTBI Inpu
HarpeBaHuu. B ruaponuszate 0OHapyKEHO 5,5 MT BeIIecTBa CIEAYIOIIET0 CTPOSHUS:

O,N HSCYCHS
CH
N
H

“SCOOoH

NO,

Hukakux napyrux 2,4-THHUTPOGEHWIBHBIX MPOU3BOJHBIX AMHHOKHCIOT HE OBLIO
0OHapyKEHO.

a) OObsAcHUTE, KaK HA OCHOBAHWU JAHHOW HHQOpPMAIIMK MOXKHO OMPEIECNIUTh YHUCIO
MOJIMTIENITUIHBIX IIETIEH B OJIMTOMEPHOM OEJIKe.

0) Onpenenute YUCIO MONMUIETITUIHBIX LIeTIel Oernka.

B) Kakue npyrue Mmeronpl aHaian3a IOMOITIM ObI BaM OIpPENETUTb, SBIAIOTCS JIU
MOJIMTIENTUIHBIE [IeTIH JAHHOTO OeNka UACHTUYHBIMU W Pa3InyatoTcs?

BOITPOCBHI K CEMUHAPCKOMY 3AHSTHUIO Ne 4
IlnaH 3anaTHA:

1. Monocaxapunsl. Kmaccudukanus. Ctpoenue.

2. CrepeoxuMusi MOHOCaXapHua0B.

3. Oco0eHHOCTH XMMHYECKUX CBOMCTB MOHOCAaXapu/J0B.

4. bBuoxumus MpoLeccoB, MPOTEKAIOUINX C Y4aCTUEM MOHOCAXapUIOB.

3AJIAYM 1151 PEIIEHUST

1. CaxapocnupTbl
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B caxapocnuprax (MpOM3BOAHBIX MOHOCAXapUIOB) KUCIOPOA KapOOHWIBHOW TPYIIIIbI
BOCCTAHOBJICH JI0 00pa30BaHMsI THAPOKCHIIBHOM rpynmbl. Hanpumep, D-riunepanbaerna MoXHO
BOCCTaHOBUTH 710 rimiepuHa. OnHako mocneaHuii He 0003HavaoT ¢ nomoipo OykB D wmmm L
OOBsicHUTE, TOYEMY.

2. Touka njaBjJeHHus 03a30HOB — MMPOU3BOJAHbLIX MOHOCaAXapuaoB

Muorue yraeBoasl pearupyioT ¢ denmaruapasuaom (CgHsNHNH;) ¢ obOpazoBanmem
SIPKO-KEITHIX KPUCTAIUTUIESCKUX MTPOU3BOTHBIX, HA3bIBAEMBIX 03a30HAMH:

H 0O
N\ 7/

(l? H —(|3=NNHCGH5

H—(ll—OH C¢H,NHNH, (,3=NNHCGH.=,
HO—C—H S HO—C—H

H —(l.T—OH H —(|3— OH
H—?—OH H ~(|3—OH

CH,OH CH,OH
[noxo3a O3a301 rNOKO3bI

TemnepaTypy mJIaBlI€HHUsI 3TUX BEIIECTB JETKO ONPEACNSIOT U HCHOJB3YIOT JUIs
XapaKTEePUCTUKN KaXKJIOT0 M3 HHUX. OTO CBOMCTBO UCHONB30BAIM MpPH HIAESHTU(DUKALUU
MOHOCAXapua0B 0 MOSIBICHHUS BBICOKOA(P(HEKTUBHON KHUIKOCTHON xpomarorpaduu (BOXKX) u
ra30’HuAKOCTHON XpomaTorpaduu. Huxe npusenens! Temieparypsl miasiaeHus (Ty,;) HEKOTOPbIX
03a30HOBBIX NTPOU3BOJIHBIX AJIbJ103.

Monocaxapu Tnz MOHOCaxapuaa, °C T 03a30Ha, °C
['moko3a 146 205
Manno3a 132 205
I"anakroza 165-168 201

Tano3a 128-130 201

Kak BuaHO u3 TabmuIbl, ONpeleleHHble Mapbl NPOU3BOJHBIX HMEIOT OJUHAKOBBIE
TEMIIEpaTyphl IUIABJICHUS, XOTSI HCXOJHBIE MOHOCAaXapuAbl PA3IMYAINCh IO 3TOMY Iapamerpy.
[Touemy riroxo3a M MaHHO3a, a TAKXKe rajlakTo3a U Tajo3a 00pa3yloT 03a30HbI C OJIMHAKOBBIMH
TEeMIIepaTypaMH ILJIaBJICHUA?

3. Bzaumonpespauenusi popm D-riioko3st

OnuH  crepeomM3oMep MOHOCaxapuja, pacTBOp KOTOPOTO BpallaeT IJIOCKOCTb
MOJIIpU3allMi  CBETa BJIEBO (IPOTHUB 4YacOBOM CTPENKH), Ha3bIBA€TCS JICBOBpPALIAIOIIMUM U
o0o3Hauaercsi (—); BTOPOH CTEpPEOM30OMEp, KOTOPBIM BpallaeT IJIOCKOCTh MOJSPU3AIMN CBETa
BIIpaBo (MO YacoBOW CTpeJiKe), Ha3bIBaeTCsl IMpaBOBpallalOlIMM U oOo3HauyaeTcs (+).
OKBUMOJIIpHBIE cMecH 00enx (opM He BpaIllatoT MIOCKOCTD MOJIIPU3ALMU TPOXOISIIET0 CKBO3b
HUX CBETA.

Onrtuyeckass aKTHMBHOCTb CTEPEOM30MEpa KOJMYECTBEHHO BBIPAXAETCS B TEPMHUHAX
ONITUYECKOTO BPAIICHHS, T. €. OMPEIENSeTCS YMCIOM TPaaycoB, Ha KOTOPOE TOBOPAYHNBACTCS
IUIOCKOCTH TMOJISIPU3ALIMHU CBETA TOCIIE MMPOXOXKACHUS Yepe3 pacTBOP € 3a/laHHON KOHIIEHTpauuei
Y 3aJaHHON TOJIIIMHOHN CJIOA.

VYnenpHOE BpaunieHue ([rx]i-.E'T) OITUYECKH AKTHUBHOI'O BEIIECTBA OIPEACHACTCS II0

dbopmyre:
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malmoiaesne onTeyeckoe spamenie ()

[a]f™ =«
JUTHIG OHTHYECKOTO

iy () X KOMIENTDAINS (r/mn)

IIpu 3TOM cnenyer ykasbIBaTh TEMIEpaTypy pacTBOPA U JUIMHY BOJIHBI M1AJAIOLIET0 CBETA
(00b19HO 3TO D-1unus Na, 1. €. 589 uMm).

CBexenpuroToBIEHHBIA PacTBOpP 0-D-Ti1r0K03bI UMEET BEIMYMHY ONTHYECKOTO BPALLICHHS
+112°. C TeueHueM BpPEMEHHU OINTUYECKOE BpPAILLEHUE IIOCTENIEHHO CHUXAETCS W JIOCTHIaeT
PaBHOBECHOTO 3HaueHus [a]z” ©=+52,5°. HampoTuB, CBEKEMPUTOTOBICHHBINH pacTBOop (a-D-
[JIIOKO3bl XapaKTEpU3yeTCsl 3HaYEHUEM OINTUYecKoro BpaimeHus +19°. Onrtuueckoe BpalleHue
3TOr0 PacTBOpa CO BPEMEHEM YBEIMUYUBAETCS U IOCTUTAET TOT'O K€ PABHOBECHOI'O 3HAYECHHUS.

a) Hapucyiite npoeknuonnsie Gopmynsl Xeyopea s o- u (B-¢popm D-rmroko3sl. B uem
COCTOUT OCHOBHOE pa3Inyue MeXy HUMH?

6) OOwsicHHWTE, TOYEMYy MNPH XPaHEHHUH pacTBopa o-(POpPMBI BETUYHMHA ONTHYECKOTO
BpamieHus ymenbuiaercs? Ilouemy pactBopbl o- u (B-¢opm D-rimroko3sl B OJMHAKOBBIX
KOHLEHTPALUAX MOCTENEHHO IPUXOIAT K OJJMHAKOBOMY 3HAYEHHIO ONTUYECKOIO BpAIICHUS?

B) PaccuuraiiTe mnpoueHTHoe cozepkaHue obeux ¢opM D-rioko3sl B COCTOSHUHU
paBHOBECHS.

4. Konpurypauus u kondopmanus

Kakue cBs13u B Mozekyne o-D-riroko3sl TOJKHBI OBITh pa3opBaHbl, YTOOBI MOJIEKYJa
npuHsuia KoHurypanuio B-D-rimroko3sl? Kakue cBsizu HyKHO pa3opBaTh, YTOObI IpeBpaTuTh D-
rioko3y B D-manHO03y?

5. CTpyKkTypa MOHOCaXapuoB

[lepeuncnure oOmIMe CTPYKTYPHBIE YEPTHl M PA3TUYUS IS KaKJOW Mapbl BEIIECTB: a)
1eJUTI0NI03a U TIMKoreH; 0) D-rimoko3a u D-dpykTo3a; B) ManbT03a 1 caxaposa.

6. Bkyc mena

®pykTo3a, BXOIAIIasi B COCTaB MeAa, TJIaBHBIM 00pa3oM HaxomuTcs B Buae [-D-
MAPaHO3bl. DTO OJMH W3 CaMbIX CJIAJIKUX U3BECTHBIX YIJIEBOJIOB: CIAI0CTh (DPYKTO3HI B JBa pasa
MPEBBIIIAET CIAA0CTh TNOKO3bl. DpykTo3a B dopme B-D-dypanossl ropazno mMeHee ciaakas.
IIpu HarpeBanuu mMeza €ro CiajoCTh MOCTENEHHO CHUXKaeTcs. KpoMe Toro, KyKypy3HbIi CHpOII €
BBICOKHM coJiepkaHueM (PYKTO3bl (KOMMEpUECKHi MPOIyKT, B KOTOPOM OOJbIlas 4YacTb
TJIFOKO3BI TIpEeBpallieHa Bo (pPyKTO3y) MUCIONB3YIOT ISl MPUIAHUS CIaJ0CTH XOJOIHBIM, HO HE
ropsyuM HamuTkaMm. Kakoe XuMHYecKoe CBOMCTBO (DPYKTO3BI IJIEKUT B OCHOBE OTHX
HaOJIFOqeHnit?

7. BoccTanaBiuBawouue Aucaxapuabl

Jucaxapun, sBISFOIIUNACS 100 ManbTO30M, THOO caxapo3oi, 00padaThIBAIOT PacTBOPOM
®enunara. Ob6pasyercst kpacHas okpacka. Kakon mucaxapum Obut B pactBope? OOBSICHUTE CBOM
OTBeET.

8. Ucnoib30BaHHe IIIOKO300KCHAA3BI JIsl ONPeeIeHUs] YPOBHSI ITIOK03bl B KPOBHU

depMeHT TIFOKO300KCHIa3a U3 miecHeBoro rpuda Penicillium notatum xartamusupyer
okucnenne B-D-raroxo3sl 10 D-riitokoHo-0-makToHa. DTOT (EpPMEHT KaTalu3upyeT pEeaKIuio
TONBKO (P-aHOMepa, HO HEe BIMACT Ha o-aHoMmep. HecMoTpst Ha 3Ty cnenu(puIHOCTh, peakius ¢
[JIFOKO300KCH1a301 OOBIYHO HMCIIONB3YETCS B KIMHHUUYECKOW MPAKTUKE JUIS ONpeieIeHus] 00IIero
COJIEpXKaHUs TIIOKO3bI B KPOBH, MPEACTABIISIONICH cO00M cMech o- U B-ritoko3bl. [Touemy 3To
Bo3MOkHO? Kakue eme mnpeuMymiecTBa, KpoMmMe BO3MOXHOCTH — OIpPENENATh HHU3KHE
KOHLIEHTPALMK TJIOKO3bI, MMEET TJIIOKO300KCHIA3HBI METOJ ONpENeNICHUsS TIIOKO3bl I10
cpaBHEHHUIO ¢ MeTo oM Denunra’?
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9. AHOMepBI caxapo3bl

JlakTo3a cymiecTByeT B BHJE JIByX aHOMEPOB, a BOT aHOMEpHBIX (hopM caxaposbl
oOHapy>xeHo He 0bu10. [Touemy?

10. I'enTHOOHO32

I'entno6uosa (D-Glc(B1—6) D-GIc) — »T10 aucaxapui, BCTPEUAIOMIMICA B HEKOTOPBIX
pPacTHTENbHBIX TIIHKO3MIaX. M300pasuTe CTPYKTYpy OSTOrO COEAMHEHHUSA. SIBISETCS T 3TO
BEIIIECTBO BOCCTaHABIMBAIOIIUM caxapom? TTogBepraercst iu OHO MyTapoTauu?

BOINIPOCHBI K CEMUHAPCKOMY 3AHSTUIO Ne 5
IlnaH 3anaTHA:

1. Jlunuaer. Knaccudukanus. Ctpoenue.
2. Ponb munuioB B (hOpMHUPOBAHHH KIIETOUYHBIX MEMOpaH.
3. Ankanousl. OCHOBBI KJIacCU(UKAIUH.

3AIAYH 1151 PEIIEHUS

1. O0cyxneHne TEepPMUHA «JTHITHIB

Yro Takoe «mnua»? Yem JUMUABI OTIMYAIOTCS OT IPYTUX OMOMOJIEKYII — aMHHOKHUCIIOT,
HYKJIEMHOBBIX KUCJIOT U O€IKOB?

2. TlpuroroBjenue coyca Bearnaise

Bo Bpemst mpuroroenenus coyca Bearnaise simuHble )KeNTKH BOMBAIOTCS B PACILUIABICHHOE
Macio, 4ToObl CTa0MWIM3HpPOBaTh coyc W u3z0exarb pazgeneHus ¢as. CTabMIM3HpyrOIIUM
areHTOM B SIMYHOM XeJNTKe sBJsieTcs JeuuTuH (pochatununxonun). [lpeanonoxure, mouemy oH
TaK JEUCTBYET.

3. CTpykTypa oMera-6 ;kMpHOM KHCJI0THI

N3006pa3ute cTpykTypy oMera-6 >kupHoOi KHCIoThI 16:1.

4. KataauTu4eckoe ruIpupoBaHNe PAaCTUTEJIbHBIX MaceJl

Karanutnueckoe ruapUpoBaHHME, HCHOJIB3YEMOE B IHILIEBOM INPOMBIIUIEHHOCTH,
IIPUBOAMT K NPEBPALICHUIO JBOMHBIX CBA3EH KUpHBIX KUCIOT B cBsizn —CH,—CHo>—. Kak 310
U3MEHEeHHE BIMAET Ha (U3NYEeCKUe CBOWCTBA Macen?

5. HecTaOMIbHOCTH TPHALMJITJIMIIEPU/IOB B IIEJIOYHOM cpe/e

OOmenpuHITON TpOLEAYPOH Il OYUCTKH JKUPOYJOBUTENS B PAKOBUHE SIBIISETCS
no0aBlieHUE CpPEICTB, COAEPXKAIIMX TUApPOKcH] HaTpus. OObACHUTE, MOYEeMy OHHU TakK
JEHCTBYIOT.

6. 'mapoaus aMnuaoB

HazoBute mpoaykTsl Msirkoro ruaponmsa pasbasienHbiM NaOH a) 1-creapowmn-2,3-
JTUTTaTBMHUTOMII TIHIEpHHA; 0) 1-mamsMuTOMI-2-0nem1hochaTuaniIxomHa.

7. BiusiHue NOJSAPHOCTH HA PACTBOPUMOCTH

Pacnonoxure CICOAYIOMIUE COCAUHCHUA B MOPAAKE YBCINYCHHA PACTBOPUMOCTH B BOIC:
TPUALWITIIMICPUH,; JUALTWITIULICPHUH U MOHOAIIUITTIMICPUH, IPUICM BCC OHU COLACPIKAT TOJIBKO
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NAJIbMUTUHOBYIO KHUCJIOTY.

8. Asikasiouabl — 3T0O HAPKOTUKU?

Haiite moapoOHBI oTBET Ha Bonpoc. OOocHY#iTE.

9. AKTMBHOCTb TeO(PUIJIMHA U TEOOpPOMHMHA

OxapakTepu3yiTe OHOJOTHYECKYI0 aKTHUBHOCTh QJIKAJIOUIOB TeO(PHIIMHA W TEOOpOMHUHA.
Hanummre cxemy a3onbpHON TayTomMepuu it TeodrumnHa. O0magaeT M a30JIbHON TayToOMepueit
teoOpomuH? CBoil OTBET TMoOsiCHUTE. Hamummre I HEro Ccxemy JaKTaM-JaKTHMHOU

TayTOMEPHH.
(e} CH (e}
A O
\N/ji> \N/ji>
O)\T K O/)\T N
CHs CHs

TeobpomuH TeodmnnuH

10. HuxkoTun
OxapakTepu3yiTe CTpOCHHE, OHOJOTMYECKYIH0 aKTUBHOCTh W PACIpPOCTPAHCHUE B
MPHUPOJIC HUKOTHHA.

11. Peaknuy HUKOTHHA

Hanummre ypaBHeHHe peakIuu OKUCIeHHs HUKOTHHa okcugoMm xpoma (VI), ecau mpu
3TOM 00pa3yeTcss HUKOTHHOBAsI KMCIIOTA.

12. Kopenn

OxapakTepu3yiite CTpoeHHe, OMOJOTHYECKYI0 aKTUBHOCTh U PACTIPOCTPAaHEHHE B MIPHUPOJIE
ko(enna. [lonBepraercst 11 KohenH JIaKTaM-JTaKTUMHON U a30JbHOM TayToMepuu? CBOIl OTBET
MOSICHUTE.

IIPHMEP KOHTPOJIbHOH PABOTHI 1

1. Crpoenue xnetku. a) Eciu yBennuuts kiaetky B 10 000 pas (Takoe yBeanueHHE OOBIYHO
JIOCTUTAETCs B 3JIEKTPOHHOM MHKPOCKOIIE), TO Kakoro pasMepa oHa ctana Os1? [Ipennonoxure,
YTO BBl PACCMATPUBAETE «TUIUYHYIO» 3YKApUOTHUECKYIO KIETKY ¢ AMaMeTpoM 50 MKM.

6) Ecnm BbI paccMaTpuBaeTe MBIIIEYHYIO KJIETKY (MHOIMT), CKOJBKO B HEW COIEPKUTCS
Monekyn aktuHa? (CuuTaiite, 4TO KJIeTKa UMEeT chepruieckyro GopMy U He CONEPKUT HUKAKUX
JIpYruX KOMIIOHEHTOB; MOJIEKYJIbI aKkTHHA HMMEIOT cdepuyeckyro Gopmy u auamerp 3,6 HM;
oGbeM chepsl pasen (4/3)nR3)

B) Ecniu BbI paccmaTpuBaere KIeTKy MedeHH (FrenaTonuT) TakKUX K€ pa3MepoB, CKOJIbKO B HEl
MOXET cofiepkaThcst MUTOXOHIpUA? (CunraiiTe, 4To KiIeTKa uMeeT cheprueckyro GpopMmy U He
COJIEP)KUT HMKAKUX JAPYTUX KOMIIOHEHTOB; MHMTOXOHIpPUU HMMEIOT cdepuyeckyro ¢GopMy u
nuametp 1,5 MxMm.)

r) ['10K03a CITy’)KUT OCHOBHBIM MCTOYHHUKOM 3HEPIUU AJsl OOJIbIIMHCTBA KJeToK. [IpuHnmas
BHYTPUKJIETOYHYIO KOHIIEHTPAIIMIO TIIOKO3bl paBHOW 1 MM (T. e. 1 MHJUIMMOIIB/)T), paccUUTanTe
YUCJIO MOJIEKYH TIIFOKO3bI, CONEPKAIMXCS B HAIIEH TMIIOTETHYECKON DYKapUOTHYECKOM KIIETKE
(chepuueckoii  dopmsr). (Yucmo  ABorazapo, gaBHoe yucily MOJekyl B 1 wmone
HEHMOHHM3UPOBAHHOTO BEIIECTBA, COCTaBsAeT 6,02 102 )

2. CKONBKO pa3IWYHBIX IWIENTUAOB MOXHO IIOJYYHUTb, HCIOJB3YS TOJBKO IVIMIHMH U
ananuH? Hanumure cxeMy npeBpalieHui.
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3. Ompenenure CTPOSHHE CIOKHOTO 3(Hpa O-aMHUHOKUCIOTHI, €CJIM HM3BECTHO, YTO OH
conepxkut 15,73% a3ora o macce.

4. I'eMOrn0OMH B3aMMOZEHUCTBYET C KUCIOPOAOM C 00pa3oBaHHEM KOMIUIEKCa, B KOTOPOM Ha
4 MOJIb KACIIOPOIa MPUXOAUTCs 1 MOJIb reMoriioOnHa. BerauciuTe 9nciio MoJIeKyll TeMOTiIo0nHa,
HeoOxoaumoe I ieperoca 1 mit kucinoposa (H.y.).

5. lucaxapun, sIBISIOLIHICSA MO0 MalbTO30H, MO0 caxapo3oi, 00pabaThIBalOT PacTBOPOM
®enunra. Obpasyercst kpacHas okpacka. Kako mucaxapua Obut B pactBope? OOBSICHUTE CBOM
OTBET.

6. Kakue cBs3u B Monekyne o-D-rimroxo3sl JomkHBI OBITH pa3opBaHbl, YTOOBI MOJIEKYJa
npussiia konurypanuio B-D-rmoko3s? Kakue cBsizu HyKHO pa3opBaTh, YTOOBI MpeBpaTUTh D-
0Ko3y B D-maHHO3Y?

TECTOBBIE 3AJIAHUSA
IIpumepHbie 3ananus Tecra Nel

1 IMokaxxute MOC/IEI0BATEILHOCTh PEAKUMH BUTKA CINHPAJU B-OKHCIEHUS KMPHBIX
KHCJIOT:

obpazoBanue anmmi-KoA u anernn-KoA;
oOpazoBanue eHoul-KoA;

obpa3oBanue B-keroanuia-KoA;
obpazoBanue B-oxkcuammiKoA.

A OWODN -
1 1

2. OauH UK crmpaJjim B-OKI/ICJ'ICHI/IH BKJIIOYaeT 4 mocJIieA0BaTe/IbHBIX PpeaKkuuu,

BbIOepHTE
NPAaBUJIbHYIO I10CJIE/I0BATEIBbHOCTD:

1 - Oxkwucnenue, 1eruipupoBaHue, OKUCICHHE, paclleIUIEHUE.

2 - BoccraHoBnenue, A1eruIpupoBaHue, BOCCTAHOBIIEHHE, PACIIEIUICHHUE.
3 - JlermapupoBaHue, TUApaTanys, 1eTUApUPOBaHIE, PACIICTUICHUE.

4 - T'unpupoBanue, feruapaTanus, THAPUPOBAHNE, PACILEIICHHE.

3. CpaBHuTe npouecc B-okucjeHus1 H OHOCHHTE3a )KMPHBIX KHCJIOT:

A — buocuHTE3 JKUPHBIX KHCIIOT. 1 IIpouecc uMeeT NUKIMYECKUN XapaKTep.

b — B-okucnenue KUPHBIX KUCIOT. 2 Ucnons3zyetcs kopepment HAJL.

B — O6a mporecca. 3 Ucnonesyercs kopepmernt HAJIOH,.

I' — Hu onve u3 HuX. 4 Vlcrionp3yeTcs IATpaT Kak CyOCTpaT peaKIinui.

IIpuMmepHbIe 3agaHusA TecTa Ne2

1 Buonornyeckumu PyHKUUAMHU 0€JIKOB ABJISIIOTCS:
1) TpancnopTHas
2) KaTanuTHIeCKas
3) 3amuTHas
4) reneTuyecKas
2 @yukuus 0e1ka reMorJa00MHa:
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1) 3amacaet KMCIOPO/ B MBIIIIAX 2) NIEPEHOCUT KUCIOPOJ K

TKaHIM

3) CUHTE3UpPYET KUCIOPOJ B KIIETKaX 4) pacXolyeT KUCIOPO/1 B OPraHU3ME
3 I'maposin3 0eJIKOB — 3TO:

1) pa3zpyiienre BTOpHYHON M TPETUYHOM CTPYKTYPHI OEIKOB

2) TO e camoe, UTO U JeHaTypauus OeKoB

3) HeoOpaTUMoOe pa3pylieHUue CTPYKTYPhI OCITKOB ¢ 00pa30BaHUEM aMUHOKHUCIIOT
4 B pe3yJbTarTe ruIpoJiM3a CJI0KHBIX 0eJIKOB 00pa3yloTcs:

1) aMmuHOKHUCIIOTHI 2) amMmMuaK 3) Bojaa 4) HeOEITKOBBIE KOMITOHEHTBI

5 Jlenatypauusi 0eJIKOB — 3TO:

1) paszpyuiennue TpeTHYHON CTPYKTYpPhI OEITKOB

2) pa3pylieHHe TPETUYHON U BTOPUYHOM CTPYKTYPHI OCITIKOB

3) pa3pyllieHre TPETUYHON, BTOPUYHOM U IEPBUYHOM CTPYKTYpPhI OEJIKOB

IIpumepHble 3axanus Tecra Ne3

1 Kakyio ()yHKIHIO BHINOJIHSIOT (pePMEHTHI B KUBBIX OPraHu3Max?
1) nuTarenpHyO 2) 3aIIUTHYIO 3) KaTAIUTUYECKYIO 4) TPaHCIOPTHYIO

2 Oranuns pepMEHTOB OT HEOMOJIOTHYECKUX KaTAIH3ATOPOB 3aKJIKYAITCH:
1) obnamaroT crienupUIHOCTHIO JCHCTBYS 2) MEHEE aKTUBHBI, 4eM HEOMOJIOTUYECKUE KaTa-
JU3aTOPBI 3) MPOSBISIOT BRICOKYIO aKTHBHOCTD ITPU YMEPEHHOM TeMIIepaTrype

3 B ocHoBe kiIaccupukanun pepMeHTOB HCIOJIb3YeTCS:
1) xumuueckas npupojia pepMeHTa

2) xuMu4eckas npupoja cyoctpaTta

3) THI KaTaJIM3UPYEMOI peakluu

4) mexaHu3M JieicTBUS (hepMeHTa

4 Ilpu ruaposnse pepMeHTHI pacnagalTcs Ha:
1) 6enku

2) aMUHOKHUCIIOTBI

3) HeOeNKOBBIE KOMITOHEHTHI

4)ammuak

5 C noBbIlIeHHEM TeMIIEPATYPbl AKTUBHOCTH (DEPMEHTOB:
1) noBeimaercs 2) moHmxkaercs 3) He U3MEHSIETCS

Kpurtepuu oieHKHM TeCTOBbIX 3a/1aHMM:

— ot 81% 1o 100% mpaBUIBEHBIX OTBETOB M3 OOIIETO YMCIIA MPEIbIBICHHBIX TECTOBBIX 3aaHUN
CTYJEHTY BBICTABIIIETCS OLICHKA ~ OTIMYHO ’;

— 0T 51% mo 80% mpaBUIIBLHBIX OTBETOB M3 OOIIEr0 YMCia MPEIbIBICHHBIX TECTOBBIX 3aJIaHUN
CTYJEHTY BBICTABIIIETCS OLIEHKA ~ XOpouIo’’;

— ot 31% no 50% mnpaBWIIBHBIX OTBETOB M3 OOIIETO YMCIA MPEAbSIBICHHBIX TECTOBBIX 3a/laHUN
CTYAECHTY BBICTABJISIETCS OLIEHKA *’yJIOBJIETBOPUTEIBHO ;

ot 0% no 30% mnpaBWIBHBIX OTBETOB M3 OOIIETO YMCIA MPEABSIBICHHBIX TECTOBBIX 3aJaHUI
CTYJEHTY BBICTABIISIETCS OLIEHKA ~ HEYJOBJIETBOPUTEIBHO .
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Temsl pepeparTos

1. DHepreTuueckas HEHHOCTD KUPOB.

O 0N PhWwWN

. MexaHusm JeicTBUS TU301MMa U O-XUMOTPHUHUCHHA.

. Baxweiiine MmyTareHbl, TOKCUKOJIOTUSI OCHOBHBIX PEareHTOB ISl OPT. CHHTE3A.
. IckyccTBeHHAs: M CHHTETHYECKAs! MUIIA: TPOOJIEMBI M TEPCPEKTHUBHI.

. @epmeHTHI Kak BakHewmue ounomumieHn GAB.

. CoBpeMeHHbBIE TIpeicTaBlIeHUs 00 ab3uMax.

. TUIBI MOJIEKYJIIPHBIX U MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBUI B OMOMOJIEKYIaX.
. CoBpeMeHHBbIe MPECTABICHHS O CTPYKTYpe U (YHKIUAX reHa.

. [OpMOHBI — BaKHEHIIUE PETYIATOPHI MPOIECCOB METab0IM3Ma.

10. MexaHu3Mbl 1eHCTBUS S3HIOP(PUHOB U SHKEPAITUHOB.

11. TIpoGnema TpaHC-U30MEPOB KUPHBIX KUCIIOT.

12. Xumust OMOJIOTHYECKU aKTUBHBIX COCTMHEHUI Ha PyOeKe CTOJICTHH.
13. AnkorosibHasi 3aBUCUMOCTh: OMOXUMHUYECKHE TPUUHHBI.

14. MonenupoBanue pepMEHTATHBHBIX IPOIIECCOB.

15. BuraMuHBI 1 MUKPOHYTPHUEHTHI.

16.
17.

Teopun BO3SHUKHOBEHUSI U PA3BUTHS KU3HU
CtpoeHue u CTpyKTypa rio0yaspHBIX OEIKOB

18.Ctpoenue u cTpykTypa GuOpMISIpHBIX OEITKOB

19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35

DepMEeHTBI, yU4aCTBYIOIIKE B PACIIEIUICHUH aMUHOKHUCIIOT

['eHHas nuHxeHepus. Y crexu 1 npooieMbl

XuMuueckuil ¥ (hepMEHTATUBHBIM CUHTE3 MTOJUHYKIICOTHI0B
BurtamuHbl He3aMEHUMBIE OPraHUYECKHE KOMIIOHEHTBI ITUIIU
MonuOzaeH, BaHa Uil U HUKENIb KaK KOMIIOHEHThI HEKOTOPBIX ()epMEHTOB
bruonornueckoe 3Ha4€HUE HOHOB KAJIBLIUS, XPOMA, 0JIOBA U AJTFOMUHHUS
XUMUS JbIXaHUS

XHUMHUS UMMYHUTETA

XuUMHA HENPOIHAOKPUHHON pErysliuu

XuMHus 3peHus

XHUMHS MBILLIEYHOTO COKPALLIEHUS

CTuMynATOpBI poCcTa pacTeHUi

I'opMoHBI

XuMuyeckue GyHKIIMH KOMIIOHEHTOB KJIETKH.

IlepeBapuBaHKE U BCACBIBAHUE MUILH.

HobGeneBckue naypeaTsl B 001aCTH OMOXUMHUU ¥ METUITMHBI

. buonoruueckue aktuBnbie 106aBku (BA/I)
36.
37.
38.
39.
40.

I'enetnyecku MoauduIpoBaHHbIe MPOAyKThl. OnacHocTH. [lepcreKTuBbI
AHTHOKCUJAHTHI B )KUBBIX OpraHU3Max

CtBooBble ki1eTkH. [lepcnekTUBbI

CuHTe3 B OpraHu3Me )XKUpPOB U POJICTBEHHBIX COSIUHEHUN

CuHTe3 B Opranu3Me TIFOKO03bI (TITIOKOHEOTeHE3)

Kpurtepun onenuBanns pedepara

OreHKa «OTJIHYHO» BBICTABIISICTCS, €CU padoTa CTyACHTa HamhCcaHa TPaMOTHBIM
Hay4HBIM S3bIKOM, MMEET YETKYI0 CTPYKTYPY M JIOTMKY HW3JIOKEHUS, TOYKA 3PEHHUs CTYIECHTA
000CHOBaHHA, B pa0oTe MPHUCYTCTBYIOT CCBHUIKM Ha HOPMAaTHBHO-IIPABOBBIE aKThl, IPUMEPHI U3
CyneOHOW NpaKTHKH, MHEHHS HU3BECTHBIX Y4YE€HBIX B JaHHOM obOnactu. CTymeHT B pabore
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BBIIBUT'AaCT HOBLIC UACU U TPAKTOBKU, ICMOHCTPUPYCT CIIOCOOHOCTD AHAJIM3UPOBATH MaTCpHaJl.

O1eHKa «XOPOIIO0» BBICTABIAETCS, €CIM pabdoTa CTyAEHTa HalucaHa TIPAMOTHBIM
HAyYHBIM SI3BIKOM, MMEET YETKYI0 CTPYKTYPY U JIOTUKY H3JI0KEHUS, TOUKA 3pEHUsl CTyIdeHTa
00ocHOBaHHA, B pa0oTe MPHUCYTCTBYIOT CCBHUIKM Ha HOPMAaTHBHO-IIPABOBBIE aKThI, IPUMEPHI U3
CyneOHON MPaKTUKU, MHEHUS U3BECTHBIX YUEHBIX B JAHHON 00IacTH.

OreHKa «y/10BJIETBOPUTEIbHO)» BBICTABIISICTCS, €CIM CTYIEHT BBIMOJIHWI 3a/laHue,
OJIHAKO HE MPOJEMOHCTPUPOBAII CIIOCOOHOCTh K HAyYHOMY aHalIM3y, HE BBICKa3bIBaJ B padboTe
CBOEr0 MHEHHUS, JOMYCTHUII OLIUOKH B JIOTHYECKOM 0OOCHOBAaHUH CBOETO OTBETA.

OLIGHKa «HEYAOBJECTBOPUTECJIIBbHO0» BLICTABIACTCA, C€CJIM CTYACHT HC BBIITOJHHWII 3a1aHUC,
WJIN BBIIIOJIHUII €I'0 (bOpMaJ'II)HO, OTBCTHUJI HA SaI[aHHBIIjl BOIIPOC, IIPHU O3TOM HE CChLIAJICA Ha
MHCHUS y‘IéHBIX, HC TPAKTOBAJI HOPMATHBHO-IIPABOBLIC aKTbl, HC BbICKA3bIBAJI CBOCI'O MHCHU,
HC ITPOABHII CIIOCOOHOCTE K dHAJIN3y, TO €CTh B LICJIOM LICJIb pe(bepaTa HC JOCTUTHYTA.

BOI’lpOCbl K IK3AMEH)Y

1. Amunokucnotel. @Duszuko-xumuueckue cBoictBa. Crepeoxumus. benkoBele u
HEMPOTEHMHOT€HHbIE AMUHOKHUCIIOTHI. 3aMEHUMbIE U HE3AMEHUMbIE AMUHOKHUCIIOTHI.
2. AMHHOKHCIIOTHI KaK CTPYKTYPHBIE 3JIEMEHTHI OCITKOB.

3. Ilentuapl, cTpykTypa u cBoicTBa. Crepeoxumusa. OnpeneneHne  KOHIEBBIX
AMUHOKHCIIOTHBIX OCTaTKOB. @parMeHTalus MeNTHIHBIX IIeTICH.

4, Xumudeckui U HepMEHTATUBHBIA CHHTE3 MENTHI0B. TBepaoda3HbIi NENTUIHBIA CUHTE3.

5. ABTOMAaTHYECKHE MENTHIHBIC CHHTE3aTOPBI.

6. CTpyKTypHBIE aHAJIOTH TIPUPOIHBIX TENTH/IOB.

7. benku. MonekynsipHass macca, pasmep u ¢opma OETKOBBIX MaKpOMOJIEKYJd. MeTomabl

BbIienieHus OenkoB. Kimaccudukarus 6eaKoB.

8. IlepBuuHasi CTpykTypa O€lIKOB M MeTOABl ee ompeneneHus. CemeiicTBa OenKoB H
TOMOJIOTHSI IEPBUYHON CTPYKTYPBI.

9. BropuuHast cTpykTypa OETKOB M METOAbI ee ompeaencHus. llemTtuaHas cBs3b |
KOH(poOpMaLus NOIUNenTHaAHOW 1nenu. OCHOBHbBIE THUIIBI BTOPUYHON CTPYKTYpBI OE€JIKOB.
Ponp BOgOponHBIX CBA3EH.

10. Tpernunas CTpYKTypa OEJIKOB. PeHTreHoCTpyKTypHBIi aHaJIn3
ouononumepoB.l moOynsipabie u GubdpmIsipabie 0enku. [mapodoOHBIE B3aUMOIEHCTBHUS.
Jlenatypauus U peHaTypauus O0eiaKoB Kak KoolepaTHUBHBbIE Mporecchl. CBA3b TPETUUHOM
U nepBUYHON CTpyKTyp. CTpykTypa M QyHKUMs r1oOMHOB. Muornoous. I'emorino6uH.
benku mina3Mel KpOBU M UX MCIOJIb30BAaHUE B MEJUIMHE.

11. YerBepTuuHast CTpyKTypa OJUrOMepHBIX OenkoB. Ilpupoma  B3auMoneHCTBUI.
CrexuomMerpus. bruonoruueckoe 3Ha4eHUE OJIMTOMEPHBIX B3aUMO/IEHCTBUI.

12. Xumuueckass moaudukanus OenkoB. [IpocTeie W ciokHBIE O€IKH. ATONPOTEHHBI |
npocreTudeckue rpymisl. Hykneo-, mumno-, riamko-, XxpoMo-, Gpocgo-, MeTauionpoTenabl.
CepnoBHIHOKJIETOYHAs] aHEMHSI KaK MPUMeEpP «MOJIEKYJISIpHON Oone3Hny». Xumudeckas
CYIIHOCTb MyTanuil. HacrieactBeHHble HapyIIeHNss 0OMEHA BEIIECTB.

13. ®ynkumu 6enkoB B oprann3me. @epmeHTsl. 'opmoHbl. TpaHcIOpTHBIE O€TTKH. AHTHTENA.
buotokcunbl. AnTHOMOTHKU. MHrHOMTOpH M akTHBATOPhl (EPMEHTOB. ATOHHCTHI H
AQHTarOHUCTHI PELENTOPOB. DIIEMEHTHI TEOPUHN (PapMaKOKHMHETHUKH.

14. MoHocaxapuapl — OJMrocaxapuibl — ToJucaxapuabl. BaxHueiilue cemMelicTBa
MoHocaxapugoB. Crepeoxumusi. XHUMHYECKHE pEaKIUU. bBHOJOrMYEeCKH BaKHbBIC
IIPOU3BOIHBIE MOHOCAXAPHUIOB.

15. Onurocaxapuapl. CTpykTypa ¥ CBOWCTBa. BakHeilmme aucaxapuibl U TpUCAXapHUIbI.
[Tomucaxapuapl. CTpykTypa, Kiaccupukanusi, CBOicTBa. buonoruueckoe 3HaveHUE.
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PesepBHble U cTpyKTypHBIE NosMcaxapuasl. Hykineo3uipl — HyKI€OTHABl — HYKJIEMHOBbBIE
KUCIOTBL. CTPYKTYpbl HYKIJIEO3UI0B. [IMpUMHUIMHOBBIE W IypUHOBBIE OCHOBAaHUSI.
VYrneBogHsle KOMNOHEHTH. KoH(Urypanus TIHMKO3UJHOTO LEHTpa. XHUMHYECKHE
peakLuu.

16. Mononykneotunsl. CTpykTypa, HOMeHKIaTypa. Kiaccudukanus. CrepeoxuMus.
XHUMHUYECKUE CBOWCTBA. bBHOJIOrMYECKHM BaKHbIE IPOU3BOJHBIE MOHOHYKJIEOTHJIOB.
MOHOHYKIEOTHABI ~ KaK  CTPYKTYpHbIE  3JIEMEHTbl  HYKJIEHMHOBBIX  KHUCIOT.
[TonuHyKIIEOTUABI U HYKJIEUHOBBIE KUCIOTHI

17. Knaccuduxanus u Homenknarypa. @ocpommddupnas csszp. JJHK u PHK. IlepBuunas
CTPYKTypa HYKJIEMHOBBIX KHUCIOT. CekBeHHUpOBaHUE. XUMHUYECKHUE U (EepMEHTATUBHBIC
[pPEBpaLlCHNs] TMOJIMHYKICOTUIO0B. BTOpuYHas CTpyKTypa HYKJIEHMHOBBIX KHUCIIOT,
neorHaa cnupans JIHK. KommuiemeHTapHble M MEXIIIOCKOCTHBIE B3aUMOJCHCTBUSA
HYKJIEUHOBBIX OCHOBaHUM. [Homumopduzm JBOMHOM crpanu JIHK.
MakpomonekynsapHas — crpykrypa PHK. Crpykrypa TPHK. Xumunueckuii u
(epMEHTAaTUBHBIN CHUHTE3 MOJUHYKJICOTHI0B. ABTOMaTUYECKUN TBEpAO(]A3HBIA CUHTES.
DYHKINHU MOJTUHYKIEOTUOB B KUBBIX OPraHU3Max.

18. Hykneonporenmpl. Bupycet w  BupycHble  Oone3Hu. —  Qocdomunuasi
XKupsl. CtpykTypa, HOMEHKJIaTypa M Kiaccupukanus. HelTpanbHble aluiaravunepHubl.
Bocka. Crepoupl. Tepnensl. IIpocrarnanauHbI. TpomOOKcaHBbI.

®ochomununel. CTpykTypa, HOMEHKIarypa, Kiaccupukamus. Docdormunepuabl.
Xumnueckue mnpeBpamieHuss  ¢ochommnumaoB. COUHTOMUNHUIBI W TIUKOJIUITHAIBI.
Jlunuauele munesuisl. Jlunmonporeuasl. MoseKylspHble KOMIIOHEHThl OMoMeMOpaH U
¢yukun OuomemOpan. Knerounele cteHku Oakrtepuil. [leHMUIMUIMH M POJACTBEHHBIE
AHTUOUOTHKHU.

19. Buramunsl. Homenkinarypa u knaccudukanus. KupopacTBOpHMEIE M BOJIOPACTBOPUMBIE
BUTAMMHBI. BuTaMHHBI Kak KOMIIOHEHTHl KogdepMmeHToB. TuamuH. PubodnaBuH.
Huxotunamupn. IlantoreHoBas kucnora. [lupuaokcun u  nupupokcambdocdar.
AHTaroHucTsl NHUpHIOKcaTb(hochaT-3aBUCUMBIX (EPMEHTOB KakK sJIbl U JIEKapCTBa.
W30HUKOTHHWITHApA3u ] B JedyeHUH TyOepkyne3a. buotun. @onmeBass Kuciora.
Jlunokucnora. KobGanamun. AckopOuHoBast kucnota. Butammusl A, J, E u K kak
IIPOU3BOJHBIE H30MpeHa. buonoruueckas poiab BUTAMHUHOB. ABHMTAMHUHO3bI (I[bIHTA,
paxuT, neysarpa, aHeMuu, 6epudepy) U UxX JIeUeHHe.

20. BuTaMUHBI ¥ MHKPO3JIEMEHTBI. MHUKpodJIleMeHTh. POob MOHOB jKene3a, MeIu, IUHKA,
Maprasua 1 ko0anbTa B OMOJIOTHYECKUX MpoleccaXx. BHOXMMUS M TOKCUKOJIOTHS CeJIeHa
u Oopa. MonubneH, BaHaAui U HHUKENIb KaK KOMIIOHEHThl HEKOTOPBIX (EPMEHTOB.
bronornueckoe 3HaueHHE MOHOB KaJbLUSA, XpOMa, 0J0Ba W amoMuHusA. KpeMHnii kak
MuKpo3seMeHT. Oco0ast pojib HOHOB IIEI0YHBIX METANIOB B OMOJIOTMYECKUX CUCTEMAX.

21. depmentsl. Homenknatypa, knaccudukanus. benkosas npupona GepMeHTOB. AKTUBHBIH
HEeHTp. Y4acTok cBsa3bIBaHUA ¢ cyOctparoM. Kodakropsr ¢epmentoB. KopepmeHTsl u
POCTETUYECKUE TPYHIBI. X0JIOPEPMEHT U anopepMeHT.

22. Kunetndeckas cxemMa M ypaBHeHHMe Mmuxasmca. CtarmoHapHasi, MpeIcTallioHapHas U
penakcallMoHHass KWHETHKa. ABTOKaTaIUTHUecKue (epMmeHTHbIe mporecchl. CKOpPOCTH
JJeMEeHTapHbIX craguil. KuHeTnka wWHakTMBaLIMM W J€HAaTypauuud (QEpMEHTOB.
OneMeHTapHble aKThl (PEPMEHTATHUBHBIX peEaKIUil B paMKaXx TEOpUH MEepPEXOJHOTO
cocrossHus.  CyOctpatHas  crenupuyHocTts  (pepmenToB.  KOHKypeHTHbIE |
HEKOHKYPEHTHBIE MHTHOUTOPBHI.

23. Karanutnyeckue cBoiicTBa hepMeHTOB. KnHeTHKa peaknmii (hepMEHTAaTUBHOTO KaTalm3a.
Mexanu3Mmbl (pepMEHTATHBHBIX peakIMid. Perynsius akTUBHOCTH (epMeHTOB. BnusHue
MOHOB BOJOpPOJIa W WOHOB MeTaioB. pH-3aBucuMOCTH (EpMEHTATHBHBIX PEaKIIHA.
3aBUCHUMOCTb CKOPOCTH PEAKLUI OT TEMIIEPATYPBHI.

24. Perynsaropubie  (epMeHTBl.  Amoctepuueckue  (GEpMEHTBI U MOIYJISTOPHI.
[Tpodepmentsl. 3odepmenTsl. MyTaiuu 1 akTHBHOCTH ()EPMEHTOB.
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25. MosnekynsipHble MEXaHU3MBbI JecTBUS pepMeHTOB. [ Maposasbl: MencuH, XUMOTPHUIICHH,
kapOokcunasa, nupodocdaraza. I[IpumeHenne G(EpMEHTOB M HX HMHTHOUTOPOB B
menunuHe. MmxeHepnas sH3uMmonorus. Mcrounuku — ¢depMeHTOB. XHUMUYECKas
MoaudUKaIKsa, UMMOOWIM3alUsg W crabuiau3anus (pepMEeHTOB, MMMOOUIN30BAHHBIC
KJIETKH.

26. Metaboym3m. OOMeH BelecTB u OModHepreTuka. TepMoaunHamMudeckas 00ecIeueHHOCTh
ouorporieccoB. MeTaboau3M Kak COBOKYITHOCTh MPOIIECCOB aHAboIM3Ma U KaTabonu3ma.
Hcrounuku yriaepona, KHUCIOpoAa, a30Ta M BOJOPOJA I KU3HEAESITEIbHOCTH
opranu3MoB. Amdubonnyeckue mnpouecchl. ABTOTpodsl u rerepoTpodsl. Craguu
MeTabonu3ma.

27. HeneHTUYHOCTh KaTaDONIMYecKMX W aHAOONMYECKUX IyTed. YPOBHH peEryJsIuH
Metabonmu3ma.  Merox  HM30TOMHBIX  METOK B HM3Y4YEHHH  MeTabonu3ma.
['mukonu3 u ero craguu. bposkenune u npixanue. CrimproBoe OpokeHue. Jpyrue TUITBI
OpOXKEHUS.

28. Llukn TpukapOOHOBBIX KHCIOT. ['enmokcunaTHbIi UK. PochOrTIOKOHATHBIHN MyTh.

29. OxucnutensHoe QochopunupoBanue. llpuynHa s10BUTOCTH MbIIbiKa. OKHCIEHUE
YKUPHBIX KUCIOT. OKUCIUTENBHOE pacIleIJICHE aMUHOKHUCIIOT.

30. buocunTe3 yriaeBoIOB, JMUMUIOB, AMHHOKHUCIOT, MOHOHYKJICOTHAOB. TUMUAMIAT-
CHUHTETAa3a KaKk MUIIEHb B XUMHOTEPAIUU paKa.

31. ®orocunte3. buosnepretnka u poab AT®. Jlokaimsamus u cBoiictBa ATO.
CranpaptHas cBoOoaHas sHeprus ruaponusa AT®. Anenunarnas cuctema. Posb HOHOB
maraus. Ilytu ¢epmentaruBHoro mnepenoca ¢docdatusix rpynn. Pors ATO u
nupodochara. MexaHU3M OKHCIUTEIHLHOTO GochopmmpoBanusi M (HOTOCHHTE3A.
DJIEMEHTHI TEPMOJANMHAMUKH OTKPBITBIX CUCTEM.
Xumusi  Ouosnormyeckoil  (Qukcanuu azora armocheprl. Hurtporenassl. A30T-
(buKCUpyIOLUe OPraHU3MBI U CEJIbCKOE X035 CTBO.

32. buononmuMepsl W HacieACTBeHHOCTh. [ eHermdueckas ¢yakmus JIHK. Xpomocomsl.
[Tpokapuotel u »sykapuoTsl. Perukamus JHK. ®epmentsr Ouocunreza JIHK.
Tpanckpunuus: 6uocuntes PHK na JIHK.

33. ®epMeHTHl  TPAHCKPUIILIUU. Perymsmus 9SKCIpecCMH TeHOB TMpPU  HHHUIMALWN
Tpanckpunuuu. Omneponsl. Omneparopsl. Penpeccopbl. AxTtuBaTophl. TpaHCchsuus.
['enernyeckuii kon u ¢pynkimu TPHK.

34. CpoiictBa reHerndeckoro koma. Komupyromue »smemeHThl. (CoCTaB  KOIUPYIOIIUX
TPUILIETOB.

35. Ko1oH-aHTHKOIOHOBBIE B3aHMOJICUCTBHSL. Amunoanun-tPHK-cunTerasbl.
Pu6ocomsl u 6uocunTe3 6enkoB. CTpykTypa prdocom. Camocbopka pubocom.

36. Orambel  OmocwHTe3a OenkoB. MuHummmarus. Omonramms. TepMuHanms. DHEpreTHKa
O6uocunTe3a 6enkoB. Perynsnus 6nocunTe3a OenKoB.

37.Tennast mmxkenepus. Broinenenne reHoB u nomydenne kHK. IMommmepasnas memHast
peakuus. Bekropbl. MomnekynspHble MeXaHM3Mbl MyTareHe3a. MyTareHe3 T€HOB U
OenKoBasi HHKEHEePUS.

38. I'enHast uHKeHepHsi 1 OMOTEXHOJIOTUS. | eHHO-MH)KeHepHbIe UHTEPPEPOH, TOPMOH POCTa,
MHCYJIMH. OKOJOTMYECKHEe M JTUYECKHE MpoOJieMbl TE€HHOM WH)XeHepuHu. ['eHbl u
reHoMuka. ['eHoM uenoBeka.

39. MonekynspHbIe acleKThl JbIXaHHs 4YelOBeKa. XHWMHUS JbIXaHUs. [ eMOrmoOuH Kak
NepeHOCUYMK  Kuciopona.  BzaummoneiictBus ~ cyObeAMHHII  IeMOrJIoOMHa U
KOOIEpaTUBHOCTh IpOLIECCa CBS3bIBAHUS KHUCIOpOoJa. MyTaHTHBIE T€MOIJIOOMHBI H
3a00JeBaHNs KPOBH.

40. Xumuss ummyHuatetra. MMMmyHHBIN oTBeT. CTpykTypa aHTHTEN. MMyHOTI00YIHHBL.
Jlerkue u TsKenble LeNu. BapuaOenbHble W WHBApUAHTHBIE YYaCTKU. AHTHUTCHBI.
Kommuiekcs! anturen — antureno. B- u T-nmumdountel. KoMIieMeHT U ero KOMIIOHEHTHI.
Nmmynonedpunutsl. [Ipodaema CITH /1.
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41. Xumusi HeHposHAOKpuHHOW perymsaunu. Heiiponsl. Cunancel. Heipomennaropsl.
ALETWIXOJIMH U aleTWIXoJuHACcTepa3za. MHruOMTOphl aleTUIXOIUHICTepas3bl. XUMHUS
HepBHOW mepenaun. Heiiponapanutudyeckue saasl. HeiipornenTunsl. DHKe]aIHHBIL.
Ounopdunbl. ONMMOUTHBIC TETTHIHI.

42. DHIOKPUHHBIE JKEJIe3bl W TOPMOHBI. XUMHYECKass CTPYKTypa ropMoHOB. CTepouHBIC
TOPMOHBI KOPbl HAAMOYEUHUKOB M TMOJOBBIX >Keie3. AJIpeHaIMH U HOpPaJIpeHauH.
MonexyinsipHble IEUCTBUSI TOPMOHOB. AJICHUIATLMKIIa3Hasl cucTeMa. Perentopsl.

43. Xumus 3penus. Ceruatka u (GOTOpeLENTOpbl. 3pUTENbHBIE MUTMEHTHL. PooOmnCHH.
doronzomepuzanus peTHHAIS. Jlromupoporncun u METapO/IONICHUHBI.
DOTOMHUIIMUPOBAHIE HEPBHOTO UMITYJIbCA.

44. Xumusi MBIIIEYHOTO COKpaiieHus. Muo3uH. AKTUH. AKTOMHO3UHOBBIN KomIuiekc. AT®-
a3Hasg akTUBHOCTb MHO3uHA. ColpspkeHne BO30YKIEHUS U COKpamieHus. Poiab noOHOB
MarHus, KaJbIUs ¥ CYJIb(PTUIPHILHBIX TPYIIIL.

45. XuMusi akTUBHOTO TpaHCcMeMOpaHHOro nepeHoca. CTpykTypa u GyHKIIMN OnomeMOpaH.

46. CucTeMbl aKTUBHOTO TIEpEeHOCA MPOTHB TPAJIMCHTa KOHIIEHTpAaUU. PoJib HOHOB HATpuUs U
kamusi. ATd-aznas cucrema. HaTpueBblii Hacoc. AKTUBHBIA MEPEHOC aMUHOKHCIOT H
caxapos.

3K3AMEHAIIMOHHBINA BUJIET Ne 1
ITo nucuuniimHe: XuMu4YecKHe OCHOBBI 0MOJIOrHYEeCKHX ITPOLECCOB

1. AmuHokuciorel. Pusznko-xumuueckue cpoiictBa. Crepeoxumus. benkoBeie u
HENPOTEMHOT€HHbIE AMUHOKHCIIOTHI. 3aMEHUMbIE U HE3aMEHUMbIE aMUHOKHCIIOTHI.

2. MukposnemeHTsl. Ponb MOHOB jkeie3a, MeI, IIMHKA, MapraHia W KoOaibTa B
OMOJIOTMYECKHX MPOLIECCaXx.

3. OHJOKpPUHHBIE JK€Jle3bl U TOPMOHBI. XHMHMUECKas CTPYKTypa TOPMOHOB.
CreponiHbple TOPMOHBI KOPBI HAATIOYEYHNKOB U TIOJIOBBIX JK€J€3. AIpEHAINH U HOpaJpEHAIINH.

buner o0cyx/ieH 1 yTBepk/ieH Ha 3acelaHuu Kadeapbl

3aBenyrouuii kadeapoit A.M.Canamos

3K3AMEHAIIMOHHBIN BUJIET Ne 2

Mo nucuuminHe: XuMu4YecKue 0CHOBbI OMOJIOTMYECKUX NMPOLECCOB

1. benku. MonekynsipHas macca, pazmep u popma 6€TKOBBIX MaKpOMOJIEKY. MeTOo b
BhIIesieHnst OenkoB. Kitaccudukanms 6emkoB.

2. ®epwmentsl. Homenknarypa, kmaccudukamus. benkoBas mnpupoma (HepMeHTOB.
AKTHBHBIN IIEHTp. YUacToK cBs3bIBaHUS ¢ cyocTpaTtoM. Kodakropsr dpepmentoB. KodepmeHTs
Y TIPOCTETUYECKHE TPYIIBI. X0J0PEePMEHT U anoPepMEHT.

3. T'ennHas uHXkeHepus W OMOTEXHONOTHs. | eHHO-HH)KEHEpHbIE UHTEP(PEPOH, TOPMOH
pocTa, MHCYIHH. OKOJOTHYECKHE M OSTUYECKHE TMPOOJIeMbl TEHHOW WHXXEeHepuu. [eHbl u
reHoMuka. ['eHom yenoseka.

buser o0cyx/ieH 1 yTBepXkK/IeH Ha 3acelaHuu Kadeapbl

3aBenyromuii kadeapoit A.M.Canamos
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9. YYEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHME
JUCHHUIIJINHBI
9.1. YueOnas iuTeparypa:
a) OCHOBHAs JIUTEpaTypa:
1. 4. Koawsmawn, K.-I'. Pem. Harnsanas 6unoxumus. M. «Mupy, 2000 1.
2. B.IL Komoga, B.H. IlIsenoBa. buoxumus. M. «/Ipoda», 2004 r.
0) JONOJIHUTeJbHas JINTepaTypa:
1. 1O.b. ®ununnosuy. OcHoBbI OnoxumMuu. M. "Beicias mkona" 1985r.
2. A. Jlenunmxep. OcHoBbl 6noxumun. M. "Mup" 1989 r.
3. 3. Puc, M. Crepubepr. Ot kneTok k aromam. M. "Mup" 1985 r.
9.2. UHTepHeT-pecypcehl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NoookrwnpE

9.3. IlporpammHoe oGecnieueHue

VYHuBepcutrer oOecriedeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOIHO
pacIpoCTpaHsIeMOro NporpaMMHOI0 00ecTIedeH s, B TOM YHUCIIE€ OTEUECTBEHHOTO IPOM3BO/ICTBA.

Kaxxapiii oOyuaromuiicst B TeueHUE BCEro nepuojaa o0yueHus: odecrneueH NHIUBUIYaTbHbIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(pOPMalMOHHO-00pa30BaTeIbHON cpene
YHHMBEpCUTETa M3 JI000H TOYKHM, B KOTOPOH HMeEeTcsl JOCTyn K HH(OpPMAalHOHHO-
TEJIEKOMMYHUKALIMOHHOM ceTH «/HTepHEeT» Kak Ha TEpPpPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcuter oOecrmeyeH CIeIyIOIUM KOMIUIEKTOM JIMIIEH3MOHHOTO IPOrpaMMHOI0

o0ecreyeHus.
1. JluueH3moHHOE mporpaMMHOe o0ecredenue, ucnomabzyemoe B UHrl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Tlporpammusiii kommiekc MMUC “Busyansaast Ctynust TectupoBanus™

1.4. Antusupycnoe I10 Eset Nod32

1.5. CnpaBouno-nipaBoBas cucrema “KoncymapTant”

1.6. CnpaBouHo-mipaBoBasi cuctema “I'apant”
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

Hapsiny ¢ TpalMIMOHHBIMU H3JaHMSAMU CTYIEHTBI U COTPYAHUKH HMMEIOT BO3MOKHOCTb
HI0JIb30BATHCS SJICKTPOHHBIMU OJTHOTEKCTOBBIMU 0a3aMU JAHHBIX:

Tabnuya 9.1.

Hassanue pecypca

Ccpuika/moctyn

OnektpoHHass OubnnoTeka oHnailH «EguHOE OKHO K http://window.edu.ru
00pa30BaTeIbHBIM PECypcamy»

«O0pa3oBarenbHbIi pecypc Poccum» http://school-collection.edu.ru

demepanbHblii  00pa30BATEIbHBIA MMOPTAT:  YUPESHKIACHHS, http://www.edu.ru —

nporpammsl, ctanaapthl, BY 351, Tectel ETD, TTA

OenepanbHBIA  IEHTP HWH(POPMAITMOHHO-00pa30BaTEIHHBIX
pecypcoB (PIIMOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJAEHTA".
OMOIMOTEKa TEXHUUECKOTO By3a

OneKTpoHHas

http://polpred.com/news

WznatenbcTBo «JlaHby). DIeKTPOHHO-ONONIHOTEUHAs cHCTEMA

http://www.studentlibrary.ru -

Pycckast BupTyanpHas OnbImnoTeka

http://rvb.ru —

UznatenbcTBo «JlaHbY). DIEKTPOHHO-ONONMHOTEUHAs cUCTEMA

http://e.lanbook.com -

ExxenenenbHuk Hayku W oOpasoBanms FOra Poccunm

«AKaneMus

http://old.rsue.ru/Academy/Archiv
es/Index.htm

Hayunas snextponHas Oubmuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-O0nbmoTeuHas cucrema IPRbooks

http://www.iprbookshop.ru -

DNeKTPOHHO-CIIPaBOYHAsl CHCTeMa JOKYMEHTOB B cdepe
obpazoBanns «MHDOpMIO)

http://www.informio.ru

WNndopmanmonHo-nipaBoBas cuctema «KOHCYIbTaHT-IIITIOCH

CereBast Bepcus, JOCTYIHA CO
BCEX KOMITBIOTEPOB B KOPIIOPATHBHOM
cetu Uurl'y

WNndopmanmonHo-nipaBoBas cuctema «I'apanr

CereBast Bepcus, JOCTYIIHA CO
BCEX KOMIIBIOTEPOB B KOPIOPATUBHOU
cetu Uurl'y

OnexTpoHHO-O0nbnHoTeuHas cucrtema «HOpaiit»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

- JICKIIMOHHAA ayJUTOPH,

- ayauTopus JUIsl CECMUHAPCKUX 3aHATHH;

- naGoparopus Ui IPOBEIEHUSI HAYYHO-UCCIIEI0BATENbCKON paboThI;

- TPOEKIIMOHHOE 000PYAOBaHUE U KOMITBIOTEP

- HHTCPAKTHUBHAA JOCKaA
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http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

11. METOAUYECKHUE YKA3ZAHUA 1)1 OBYHAIOIIUXCA 110 OCBOEHUIO

JTACIHATLITAHBI

s gomycka K 3K3aMeHy HEO0OXOIMMO MpUHATh ydacthe He MeHee deM 50%
CEMHUHAPCKUX 3aHATHUI, BBIIIOJHEHHE BCEX JTAOOPATOPHBIX PadOT M MpEACTaBIEHUE OTYETOB
no HUM. [IpM TOArOTOBKE K CEMHUHAPCKUM 3aHATHAM HEOOXOJMMO BOCIOJIb30BATHCS
MaTepuaiamMH y4eOHOM TUTepaTyphl, KOHCIEKTaMU JICKIIHA

Ha naGopatopHOM 3aHSATMM KaXAblii CTYIEHT BBIIOJHSET B COOTBETCTBUU C
MPOMUCSAMHU YKa3aHHBIMU B METOJIMYECKUX PYKOBOJCTBAX IO MPOBEACHUIO J1a00paTOPHBIX
pabor. Ha ocHOBaHMU BBINOJHEHHOH J1abopaTopHOW paboThI CTyIEeHT O(GOpMIISIET OTYeT,
KOTOPBI CJJaeT MpernojaBaTeto.

DK3aMeH TNPOBOAMTCA B BUJEC MUCHMEHHOW KOHTPOJBbHOH paborbl. Ha oTBer m
pelieHue 3agaun cTyaeHTy otBoguTcs 90 munyt. OO01iee KOIrMuecTBO 0alioB MOTy4yaeMoe
ctyneHToB MoxeT ObiTh 100. [TepeBon 6ammoB B orneHky: 91-100 6aioB — «oTauaHO», 81-
90 OammoB — «xopomo», 61-80 OGamnoB — «ynoBierBopurensHo», 0-60 OamioB —
«HEYAOBJIETBOPUTEILHOY.
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Pabouass mporpamMmma AHCHUIIIMHBI «XHUMHUYECKHE OCHOBBI OHMOJIIOTHYECKUX IPOILIECCOB»
coctarieHa B cooTBeTcTBHH ¢ TpeboBanusMu OI'OC BO no crienmansaoct 04.03.01. «Xumus
(ypoBeHb OakanmaBpuata)», YTBEP)KICHHOTO IMPHKa3oM MHHHUCTEpCTBa 00pa30BaHUS U HAYKH
Poccuiickoit ®eneparuu ot 17 uronst 2017 . Ne 671

[Iporpammy cocraBmit: mpodeccop kadeapsl xumun Canamo A.M.

Pabouas nporpamma yTBep:kJeHa Ha 3aceJaHuu Kadeapbl XUMUU

[Tporoxon 3aceqanust Ne _ 7 or « 13 » mapra 2025 .

PaGowass  mporpamma  omoOpeHa  y4eOHO-METOJUYECKHM  COBETOM XUMHUKO-

Oouosnornyeckoro__daxkyapTera

[Iporokon 3acenanus Ne _ 6 or « 18 » maprta 2025 r.

38



CaeleHns 0 nepeyTBepIeHUU MPOrpaMMbl HA 0YepPeqHOH y4eOHbIi rox u
perucTpanuu u3MeHeHui

YyeOHblii
roja

Pemenue
Kadeperl
(Ne  mpotoxona,
naTa)

BHeceHHBIe H3MEHEHUS

IToamuce 3aB.
kadempoit
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