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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

3HAYUTEIBHBIH Tporpece GpyHIaMEHTATbHBIX U MPUKIAIHBIX HCCIICAOBAHUN B 001aCTsX,
JISKalnX Ha CTBIKEC XUMUU U 6I/IOJIOFI/II/I (MOHeKy.HSIpHaSI 61/IOJ'IOI‘I/ISI, 6I/IOJ'IOI‘I/I‘-IGCKEUI XHUMMHA,
OMOOpraHuvecKas XMUMHUs, MEAUIMHCKAs XUMHs, (papMakosiorus) OKa3bIBaeT M, MO OIEHKaM
JKCIEepTOB, OyJeT oOKa3biBaTh BCEe 0O0Jice BO3PACTAMONICE BIUSHHE HA BCE CTOPOHBI JKU3HU
coBpeMeHHOro o6OiectBa. Kpome TOro, yxe B HACTOSIIEE BpPEeMs CYIIECTBEHHO BO3POCIH
TpeOOBaHUsI K OE30MacCHOCTH M Ka4eCTBY KOHTAKTHPYIOUIMX C YEJIOBEYCCKMM OPTraHU3MOM
IPOYKTOB OPraHUYECKOr0 CHHTE3a, cepa MPUMEHCHUS U pa3HOOOpa3ue KOTOPHIX MOCTOSHHO
pactyT. OT0 TpebyeT Oornee TIyOOKOro MOHUMAHHUS CTPOCHHS M (YHKIMH MOTEHIHMAIBHBIX
OuoMuIIIeHeH (U3MONOTHUECKH AKTHBHBIX BelIecTB. TakuM 00pa3oM, 3HAHHE XHMHUYCCKHUX
OCHOB OHOJIOTHUECKUX MPOIIECCOB CeHYac SBJISICTCS OAHMM U3 HEOOXOIUMBIX KOMIIOHEHTOB
0a30BOr0 XUMHYECKOTO YHUBEPCHTETCKOTO 00pa30BaHuUsI.

HeJIHM]/I OCBOCHUHA AUCHHUITJIMHBI «XHMHYECKHE OCHOBBI OHMOJIOTHYECKHX
nmpoueccoB» fAIBJAANTCHA, BO-IICPBBIX, YACHCHHC W YCBOCHHUC TOI'O, KaK CBOICTBa 6I/IOMOJIGKYJI
3aBUCAT OT HUX CTPOCHHA, U BO-BTOPLIX, ITOHHMAaHHUC 06H1HOCTI/I IPUHOUIIOB, 3aKOHOB H

JBIDKYIIAX CHJI, YIIPABISIOIINX XUMHUSCKHUMH peakiusamu in Vitro u in vivo.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Kypc «Xumunyeckne OCHOBBI OMOJOTMYECKHX MPOLECCOB» OTHOCUTCA K YacTH,
(dopMHpyeMBIX y4aCTHHKaMU 0Opa30BaTeNbHBIX OTHOIIEHWH; m3yuyaerca B 7 cemectpe. Ero
BaKHEHIIEH CcoJepKaTeJIbHO-METOUUYECKON OCHOBOM SBIISETCS OOIIMH Kypc OpraHHMYecKOMn
XMMHH, a TAK)KE OTJENIbHBIE pa3/iesibl KypcoB OOIel XMMUU U CTPOEHUs BelecTBa. Jloruueckoi
OCHOBOI1 SIBJISIFOTCA MOJYYEHHbIE paHee MPEICTaBICHHUsS O 3aBUCUMOCTH CBOMCTB OpraHMYECKUX
COEIMHEHUI OT UX CTPOCHMSI M O BaXKHOCTH IIOHUMaHHUS MEXAHW3MOB OPraHMYECKUX peaklui,
KaK OCHOBBI YNPaBJIEHUS XUMUYECKHUMH Ipoleccamu. [l yCHEeIHOro U3y4yeHUs] XUMHUYECKUX
OCHOB OMOJIOTMYECKUX IMPOLECCOB CTYJEHT JIOJDKEH 3HATh CIIOCOOBI MOJTYYEHHUS U XUMHUYECKUE
CBOICTBA  OCHOBHBIX  KJIAaCCOB  OPraHMYECKMX  COEAMHEHHUH, HX  HOMEHKJIATYypy,
IPOCTPAHCTBEHHOE U 3JIEKTPOHHOE cTpoeHne. HeoOxoaumo nmeTs 6a30Bble 3HAHUS O KHHETHKE
XUMHUYECKMX peaklui, NpUHIMIAX paboThl KaTalIW3aTOPOB M MHTUOUTOPOB. 3HAHHE OCHOB
oOmieli Owmoyoruu (TMpeacTaBICHUsI O CTPOCHUHM KJIETKHM M €€ COCTaBHBIX YacTeil) Takke
crocoOcTByeT OoJiee TITyOOKOMY TOHUMAaHHUIO Kypca.

Tabimna 2.1.

CBs3b JUCHUILIMHBI  «XHMHYECKHE OCHOBBI OHOJIOTHYECKHX nmpomeccoB» ¢
NnpeameCcTBY OIUMHA JUCHUIVIMHAMHA U CPOKU UX U3YYCHUSA

JIMCIMIUTMHBI, TPEIIICCTBYIONINE JIUCIMILTAHE Cemectp
Kon «XVUMHYECKUE OCHOBBI OMOIOTUYECKHX TPOIIECCOB»
JIACIUTLIAHBL
b1.0.11 Buomnorus ¢ ocHOBaMHU DKOJIOTHU 1
B1.0.06 Heopraanueckas xumust 2,3
b1.0.09 CrpoeHue BeuiecTBa 5)




b1.0.07 Opraandeckast XUMUs 6,7

51.0.08 dusnyeckasg XuMHUsg 6,7

Tabéauna 2.2.

CBs3b  IUCHUIUVIMHBI «XMMHUYECKHEe OCHOBbI OHMOJIOTMYECKHX IMPOLECCOB» €
NMOCJeYHIHUMH JUCHUILIHHAMM U CPOKH UX U3yYeHH s

Kon JucuMminHel, CleAylonme 3a JUCHUIUTMHON Cemectp
JIACIUIUTAHBI «XUMHUYECKUE OCHOBBI OMOJIOTUIECKHX TTPOIIECCOB

b1.0.28 dusnueckue METOIbI UCCIENOBAHUI 6

b1.B.07 BricokoMOIeKysIpHbIE COEAMHEHUS 8
b1.B.JIB.03.01 Komnonguasa xumus 8
b1.B.JIB.06.01 Teopernueckne OCHOBbI HEOPraHUYECKON XUMUU 8

B pe3yJjbTaTe 0CBOCHUSA TUCHUIIJIHHBI oﬁyqaloumﬁcsl HOJIZKCH:

3HATb:

- CTPOEHHE M CBOWCTBAa BaXHEHIIMX OMOMOJIEKYN: OEJIKOB; HYKJIEHHOBBIX KHCIOT;
JUIMUJ0B; MOHO-, OJIUTO- M MOJIMCAXapHJIOB;

- TNpUHOUINBI  (PEPMEHTATUBHOTO KaTaju3a W PEryJupoBaHus (HEepMEHTATHBHOM
AKTUBHOCTH, BaXKHEHIIIHE KO-(aKTOPHI  KO-(DePMEHTHI;

- CTpoeHUE | (PYHKIIUA UMMYHOTJIOOYJTHHOB;

- CTpOEHHUE, METOIbI TIOJTYYEHHS U IPUMEHEHHsS a03UMOB;

- OCHOBBI TJIUKOJIN3A;

- OCHOBHBIE TPOIIECCHI KA TPUKAPOOHOBBIX KHCIIOT;

- CTPOCHHE BAKHEWIIMX HAJIMOJEKYISIPHBIX CTPYKTYp: (UOPHIUIAPHBIX OENKOB,
JUNHUAHBIX MEMOpaH, KIETOYHBIX CTEHOK TPaMM-TIOJOKUTENBHBIX U TPaMM-OTPUIIATEIBHBIX
OaxTepuit;

- cTpoeHue ¥ PYHKIIMHA HYKIEMHOBBIX KUCIIOT;

- IPUHIINAIIBI JCHCTBUS BAXKHEUIINX aHTHOMOTHUKOB M CYJIh()aHUIaAMUIOB.

yMeTb:

- OOBSICHUTD U Ha KaYECTBEHHOM YpPOBHE MpeACKa3aTh 3aBUCUMOCTh BaXKHEUIITNX CBONCTB
OMONOIMMEPOB OT UX MOHOMEPHOI'O COCTABA;

- u300paxarb CTPYKTYpY MOHO- U MOJINCAaXapuoB B BUe hopMyl Xeyopca;

- JleriaTh 3aKJIIOYEHUS O TPUPOAEC HWHTUOMTOpPA, OCHOBBIBAsCh Ha W3MEHEHHSAX
3aBUCUMOCTH «KOHLIEHTpAILHs CyOCTpaTan-«CKOpPOCTh (PEpMEHTATUBHON peakiimn»;

- Hu300paxarb CTPYKTYpPY NPUPOJHBIX AMUHOKHCIIOT B BUE popmyn Duiepa.



BJaJ€Th:

- COBPEMEHHBIMU MPEACTABIECHUH O PAIMOHAIFHOM TNPUMEHEHUU BUTAMHUHOB;
- OCHOBaMH MOJICJIMPOBAHUS MEPEXOIHBIX COCTOSHUM PEAKIIMN U NIOAXO0JaMH K CUHTE3Y

a031MOB;

- MCTOJUKaMH CHHTE3a BaXKHEHIIINX MNpUPOAHBIX AMHWHOKHUCIOT U criocoboamMu
paciCJICHUA paieMaToB;
- MCTOAaMH OIPCACIICHUA JKUPHOKHUCIOTHOI'O COCTaBa JIMIIUIAOB,
- METOoAaMHM Ka4C€CTBCHHOI'O aHalIM3a YIJI€BOIAOB.

[Ipouecc u3ydeHUs TUCIUILIAHBI

3. KOMIIETEHIMH OBYYAIOIIEI'OCA, POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUSA JUCIIAIIJIMHBI

HampaBlieH Ha (OPMUPOBAHHE DJIEMEHTOB

cienyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMY

HaIpaBJICHUIO IMOATOTOBKHU:

Kon HanmeHoBaHue HNuaukarop B pe3yibTarte ocBOeHMs
KOMIIeTeHI KOMIeTeHINH JOCTUKEHHSA AUCHUIIMHBI 00yYaromuiics
U KOMIETEeHIINU HOJIKeH:
Yuueepcanvhvle KomnemeHyuu u UHOUKAMOPHL UX 0OCHIUNCCHUSA
YK-1 | Cnocoden ocymect- | YK-1.1. Ananusupyer 3HaTh:

BJSTHL TOWCK, KPUTH- | 33]1a4y, BBIIEIAS €€ - TIOHSITHE W KJAacCH(UKAIHS
yeckuii  aHaqmu3 W | 0a30BbIE  COCTaBISIO- | CHCTEM;
cuHTe3 uWHoOpMAIUM, | IIHE; - CTPYKTYPY U 3aKOHOMEPHOCTH
NPUMEHSATH cucreM- | YK-1.2. Onpenenser, | GyHKIIMOHUPOBAHUS CHCTEM;

HbIl MOAXO0A IJsl pe-
IIeHUsS] TOCTABJEHHBIX
3ama4

UHTEp-TIpETUPYET U
paH-xupyet nHhopMa-
U0, TpeOyeMyro I
pelIeHUs] TIOCTaBJICH-
HOM 3a7a4M;

YK-1.3.  Ocymects-
nser ToucK  uHpOp-
MalMyd JJis PeLIeHus
MIOCTaBJICHHON 3agauu
MO Pa3IHYHBIM THIIAM
3aIpOCOB;

YK-1.4. TIlpu o6pa-

O0otke  wmHpOpMaLUU
ornnyaer (akTel OT
MHEHHH,  HMHTepIpe-

Tanui, OILEHOK, (Hop-
MHUpPYET COOCTBEHHBIE
MHEHUSI U CYXJCHUS,

apryMEHTHPYET CBOU
BBIBOJBI W TOYKY
3pEHHS;

YK-15 Paccmarpu-
BaeT W Ipeliaraet

BO3MOXHBIC BapUaHTBI
pEIICHUA TIOCTaBJICH-

- OCOOEHHOCTH CHCTEMHOIO
MOJIX0J1a B HAYYHOM TTO3HAHHU;

- TIIOHATHE O CHCTeMe, ¢
EIsIX, 3aa4ax " 00X
MPUHIIATIAX;

- OCHOBHBIE  TEXHOJOTHUHU
nmouicka u coopa nHpopMaIuu;

- ¢opmaTel  TpeACTaBICHUS
WHPOPMAITUK B KOMITBIOTEPE;

- TpaBWia  HCHOJB30BAHUS
CPEICTB CBSI3H;

- HMH(pOPMALMOHHO-TIOUCKOBBIE
CHCTEMBI U 0a3bl IAHHBIX;

- TEXHOJIOTUIO OCYIIECTBIICHHS
nmorcka HH()OpMaIuy;

- TEXHOJIOTHIO CUCTEMATH3aIUH
MOJy4YeHHOH HH(OpMAIINK;

- CcmocoObl  CTaTUCTUYECKOMN
00pabOTKM  JIaHHBIX, TIPE/ICTaB-
JICHHBIX B pPa3JIMYHBIX HU3MEpPU-

TEJIbHBIX  IIKaJaX ©
MOJTYYEHHBIX PE3YJIbTATOB;

- BuAbl W (opMBI paboOTHI ¢
Me1aroru4ecKon u Hay4yHOU
JUTEPATypOH;

aHaJIn3
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HOM 3aJa4u, OLCHHUBas
nux JOCTOMHCTBA )51
HCOOCTAaTKHU.

- TpeOoBaHUSI K OQOPMICHHIO
oubnmorpaduu (CIUCKa JIUTEPATy-
pBI).

Ymersn:

- paboratb ¢ HWHGMOPMAIHCH,
MpEJCTaBICHHON B pas3IM4YHOU
hopme;

- oOpabaTeiBaTh  JaHHBIC
cpencT-BaMu CTaHJAPTHOTO
MPOrpaMMHOT0 00eCTIeUeHHS;

- CHUHTE3UPOBATh
WHPOPMAIUIO, TPEJICTABICHHYIO B
Pa3INYHBIX HCTOYHHKAX; -

- BBIOUPATDH HUCTOYHUKHU
UH(pOPMAaLIH, aZIeKBaTHBIC
MOCTaBJICHHBIM 3agadam u
COOTBETCTBYIOLIHE HAYy4YHOMY
MHUPOBO33PEHHUIO;

- OCYILIECTBIISTH MIOUCK
WHpOpMAaLUH;

- HHTEPIIPETUPOBATH 51
PaHKUPOBATh HHpOpMAaILHIO,
Tpedyemyto TUTS pemieHus
[IOCTaBJICHHON 3a/1a4Hu.

Baangers:

- IEPCOHAIBHBIM KOMITBIOTEPOM
Y TIOMCKOBBIMHU CEPBHCAMH;

- METOJWKaMH  aHAIUTHKO-
CHHTETHYECKOM 00paboTku
HHpOpMaIUH u3 Pa3IUYHBIX
WHPOPMAITMOHHO-TIOMCKOBBIX
CHCTEM (mpeamern3anms,
aHHOTHUPOBaHUE, peheprUpPOBaAHUE).

Oouwenpogheccuonaivivle KOMREMEHYUU U UHOUKAMOPbL UX OOCHUINICCHU

OIIK-1

Cnocoben aHaJIU3M-
poBaThL W HMHTepHpe-
THPOBATH Ppe3yJibTa-
Thl XMMHYECKHX JKC-
NEepUMEHTOB, HAa0J/110-
JAeHU U u3MepeHui

OIIK-1.1.
Ucnonp3yer Teope-
TUYECKUE  OCHOBBI
HEOPraHUYECKOM,
OPraHU4eCKOu,
bu3UYecKol aHau-
THUYECKOHN XAMUHU
UL aHaiuu3a |
WHTEpIpETaluu pe-
3yJbTaTOB XHWMHYEC-
KOI'0 DKCIIEPUMEHTA;

OIIK-1.2.

[TpumeHsieT MeTObl
HaOMIOAECHUS, KJiac-
cU(UKAIIH, BOCIPO-
W3BOJICTBA XUMHUYEC-
KHX 00BEKTOB B
1a00paTOPHBIX  yC-
JIOBHSIX; HCIIOJIb3YyeT
MOJTyYCHHBIC 3HAHUS

YMmeTs:

- OIINCHIBATE,
CUCTEMAaTU3HPOBATh u
aHAITM3UPOBATH pe3yIbTATHI
XAMHYECKHUX JKCIIEPUMEHTOB,
HaOMIOEHUN, AEIATh BLIBOIDI,

- pemiarth 3a/1a4y C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB XVMHUMU;

- pemars 3aa4n c
UCIIOJIb30BaHUEM pa3INYHbIX
croco0oB BBIpa)KEHUS
KOHIIGHTpalluid ~ BENIECTBA B
pacTBope;

- COCTaBJIATh HMOHHO-
AIIEKTPOHHbBIE CXEMBI
OKHUCJIUTEIHHO-

BOCCTAHOBHUTCIIbHBIX ITPOLICCCOB,
MPOTEKAIOIINX B PACTBOpAX;

- OIIMChIBATH
MIPOCTPAHCTBEHHYIO




JUISt Pa3IMIHOTO
XAMHYECKOI0
aHajm3a
OIIK-1.3. VYwmeer
BBIOMPATh  METO/I
HCCIIEI0OBA-HUS,
METOJIUKY

MIPOBEACHUS JKCIIE-
pUMEHTa B COOT-
BETCTBUM C IIOC-
TaBJICHHBIMU 3aJa-
yamy,  IUIAHUPO-
BaTb XUMHUYECKHUU
JKCIEPUMEHT, IPO-
THO3UpOBaTh  pe-
3yJbTaThl KCIEPH-
MEHTa,  aHaJIu3u-
poBaTb M HMHTEP-
IIPETUPOBATh IOJIY-
YEHHBIE JKCIEPH-
MEHTaJIbHBIE  pe-
3yJbTaThl, OIMUCHI-
BaTh IOJIy4YEHHBIC
pe3yabTaThl.

OIIK-1.4 Bnaneer
HaBBIKAMH TIPOBEJE-
HUA  XHMHYECKOTO
JKCIIEPUMEHTa, OC-
HOBHBIMH CHHTETH-
YeCKMMH W aHalu-
TUYECKUMH METOJ1a-
MU TOJy4YEHUS U
HUCCIICIOBAHNUS  XU-
MHYECKUX BEIICCTB
Y pEaKIi.

KOH(UTYpalHio MOJIEKYJ, HOHOB
1 KOMIUJIEKCHBIX COCJUHEHUN Ha

OCHOBE  METOJla  BaJICHTHBIX
CBsI3€H;
- CTPOUTh DHEPreTUYECKHUE

AuarpaMMmbl MOJICKYJI W HOHOB,
OnpeACIIATh IOPAIOK CBA3HU B
HUX M WX MarHuTHBIC CBOMCTBa

Ha OCHOBE MeToja
MOJIEKYJIIPHBIX OpOUTAaJIeH;
- paccuuThIBaThb  TEIUJIOBHIE

3¢ (HEeKThl XUMHUYECKUX PEaKInid,
3HAYEHUS] TEPMOJUHAMUYECKHUX
GyHKIUH cucTeM;

- pacCcUUTHIBATH OKHUCIUTEIbHO-
BOCCTAHOBUTEIILHBIC
MOTEHIIUAJIBI u
raJbBaHMYECKUX HJIEMEHTOB
3HaTh:

- COBPEMEHHYI0 HOMEHKJIATYpYy
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHMUIA;

- OCHOBHBIC 3aKOHBI XUMHUHU;
OCHOBHBIE TOJIOXKECHHSI TEOpUU
CTPOCHUS aTOMa,

SC

- COBpPEMEHHBbIE IMOJIXOAbl K
OIHCAHUIO XHUMHUYECKOH CBSI3HU
(OCHOBBI ~ METOAAa  BAJICHTHBIX
CBsI3€M M METO/A MOJEKYISAPHBIX
opburanei);

- pa3nuyHbIe CIIOCOOBI
BBIPAKCHUS CoZIepKaHUs
BEIIIECTBA B PAaCTBOPAX;

- OCHOBHbIE MTOHSTHUS
OKHCITUTENTFHO-BOCCTAHOBUTEIb-
HBIX TIPOLIECCOB U  DIIEKTPO-
XUMMHU;

- OCHOBHbIE TIOJIOKEHUSI

COBPEMEHHBIX TEOPUN PaCTBOPOB
ANIEKTPOJIUTOB W HEIJIEKTPOJIU-
TOB,  OCHOBBI  TE€PMOXHUMHH,
XAMHYECKOH KUHETUKH;
OCHOBHBIC TIOJIOKEHHSI TEOPUU
KOMIIICKCHBIX COCIUHCHUIN
Baanern:

HaBbIKAMHU TPOBEACHUS XHUMHU-
YECKOT0 HKCIIEPUMEHTa, OCHOB-
HBIMU CHHTCTHYCCKUMU i
aHAJTUTHICCKUMHU METOIaMHU
MOJIy4eHUsI W HUCCIeAOBaHUs
XUMHYSCKHIX BEIIIECTB "
peaKkuui.




Ilpogheccuonanvnvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUINCEHUS

IIK-11

CnocobeH uCNoIb30-
BaTh MeTOAbI 0TOOpa
MaTepuaia, MPOBoO-
AUTH TeopeTHYecKHue
3aHATHS W Jalopa-
TOPHbIE padoThI,
OCHOBBI YNpPaBJICHUSI
npoueccoM 00y4YeHust
B 00pa3oBaTe/ibHBIX
OpraHu3anusx.

InK-11.1.
[IpoBoaut a”HaIn3
TpeOoBaHU dbene-
pPaTbHBIX rocyjaap-

CTBEHHBIX 00pa3oBa-
TEJIBHBIX CTaH/IAPTOB;
3HaeT OCHOBHI METO-
KA TIpEToJaBaHus,
BUIABI M MPHEMBI
COBPEMEHHBIX  Tiena-
TOTUYECKUX  TEXHO-
JIOTHI;

nK-11.2.

PaspabartbiBaeT u
peaM3yeT Tporpam-
MBI  yY4eOHBIX JHC-
MUIUIAH B paMKax
OCHOBHOM 0011e00pa-
30BaTEIbHOU po-
IPaMMBbI;

IK-11.3.
[Tnanupyer yueOHBIE
3aHATHS W CaMOCTO-
ATEIbHYIO paboTy
yUamuxcs,  BiIaJieeT
dbopMamMu U MeTOIaMU
o0y4yeHus, B TOM
YHClie  BBIXOJSAIIIMHU
32 paMKH y4eOHBIX
3aHATUNA: TPOEKTHAS
EeSITENBLHOCTD, J1a00-
paTopHbIe  JKCHepHu-
MEHTBI, TIPAKTHKA H
T.1.;

MnK-11.4.
BeicTpauBaer uHIU-
BUyaJbHBIE 00pa3o-
BaTeNIbHbIE MapIIPYTHI
110 JIMCIUTUIAHE;

MK-11.5.
Peanusyer mnporpam-
MBI YYEOHBIX THCIIUII-

JUH W  OICHHUBAET
pe3ynbTaThl  coOcCT-
BEHHON  JIEATENbHO-
CTH.

3HaTh:

CoJepKaHNEe HOPMATHBHBIX
JIOKYMEHTOB, COJIep KaHue
rOCyJIapCTBEHHOT'O

CTaHJapTa, JEHCTBYIOLINX
porpaMm M y4eOHUKOB,
TEXHOJIOTHH 00Y4EHUsI XUMUU;

- COZIepKaHUE TPETIOIaBAEMbIX
JUCLIUIUINH, TCOPHU U TEXHOJIOTUH
00ydeHust M BOCITUTAHMS,

METOBI KOHTPOJIS, OLICHKH U
JTUAarHOCTHKH Pe3yIbTaTOB
0o0y4deHust XUMUU;

- coJIepKaHue

MporpaMM M METOJAMKY Tpero/ia-
BaHUsl XUMUH (B COOTBETCTBHUHU C
HANPaBJIEHHOCTHIO (TIpoduiieM)
nporpaMMbl OakanaBpuaTa,
MarucTpaTypbl; CHCTEMY 3HAHUH,
YMEHUI U KOMIETEHIHN B
cootBeTcTBHM ¢ PI'OC BO,
y4eOHBIMHU TUTAHAMHU U paOOYHMH
porpaMMaMi XUMHUYECKUX
JTUCIUILUINH;

- CHCTEMY MaTepUaIbHBIX CPEJICTB
o0yueHus: 1 000pyI0BaHNU,
MCTIONB3YEMBIX ISl IPETIOaBaHMs
XMMUH B TPOPECCHOHATBHBIX
yueOHBIX 3aBEICHUIX;

- METOMKY COCTABJICHHUS
y4eOHBIX M padOUrX MPOrPaMM IO
XHMUWU;

- MIPUHIIMIIBI
TUTAHUPOBAHUSA U YCIIOBHS
NPUMEHCHUS TPAIUIIOHHBIX U
HETPaTUIIMOHHBIX TEXHOJIOTHI
0o0ydeHus: JIEKINH, CEMUHAPHI,
1a0b0paToOpHbIE U MPAKTHYECKUE
3aHATHUSA, 324EThI, IETIOBbIC
UTPBI, MOJTYJIbHYIO CUCTEMY
oOyueHus u 1p.;

- COBPEMEHHbIE U HHHOBALIMOH-
HBIE TEXHOJIOTUN TIPETIOTaBaAHUS
XUMUH;

- IPUHIIKITBI YIIPABJICHUS
nporeccoM o0ydeHuUs;

- IPUHIIAIIEI 0TOOpa MaTepuasa
JUISL UCTIOJIb30BaHUsI B HAYYHO-
NeAarorn4eckon AesiTeIbHOCTH.
Ymern:

- oTOUpaTh yueOHBIN MaTepual u
KOHCTPYHMPOBATh COJICPKAHUE B
COOTBETCTBHUH 33JJAHHBIMU IIEIISIMH
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U 3a7lauaMi XUMUYEeCKOro oopazo-
BaHUS;

- UCTIOJIb30BaTh pa3HOOOpa3HbIE
METO/Ibl, (hOPMBI, CPENICTBA
JTUarHOCTHKH, MOHUTOPHHTA,
KOHTPOJISL, U3BMEPEHHS U OLIEHKH
Y4eOHBIX TOCTHKCHUHN YUaluXCs;
- IPOEKTHPOBATH 00pa30BaTEIb-
HBIN TIPOIECC C TPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTHIA,
COOTBETCTBYIOLINX OCOOCHHOCTAM
BO3PACTHOT'O Pa3BUTHS JTUYHOCTH;
OTIpeeIISATh 1IeJIb U
y4e0HO-BOCTIUTATEIbHBIE 33141
U3y4eHUs1 yueOHOro MaTepHaa;

- COCTaBJIATh y4EOHbIE
NPOTPaMMBbI, TOCOOUS U APYyTHE
JUAAKTUYECKUE MaTepUaIbl;

- OTOMpaTh XUMHUYECKHHA
HKCIIEPUMEHT B COOTBETCTBHHU C
LEJISIMU 00y4eHUsI U y4ETOM
TEXHUKHU 0€30IaCHOCTH €ro
MPOBEICHMUS;

- OCYILECTBIISATH KOHTPOJIb 3a
YCBOCHHUEM 3HAHUI U KOPPEKTH-
pOBaTh MpoLecc 00yueHHS;

- UCTIOJIB30BaTh pa3HOOOpa3HbIE
METO/Ibl, (hOPMBI, CPENICTBA
JIMarHOCTHUKH,

MOHMTOpPHHIA, KOHTPOJIS,
M3MEPEHHSI U OTICHKH JTOCTHKEHHMA
COTPYJTHUKOB;

- ACIIOJIb30BaTh HA MPAKTHKE
YMEHHsI B OpraHU3aI[i HAy4IHO-
HCCIIeI0BATEIbCKON pabOTHI U
paboThl B HAYYHOM KOJUJIEKTUBE,
CIIOCOOHOCTH pean30BbIBATh
HOBBIE UJIEU U TIPOEKTHI.
Baaners:

- COBPEMEHHBIMH HH(OPMAIIMOH-
HBIMH TE€XHOJIOTHSIMH,
crioco0amMy OpUEHTAIH U
pohecCHOHATBHBIX HCTOYHUKAX
uHpOpMauy (KypHaJbl, CaiThI,
o0Opa3oBaTenbHbIC TTOPTAIIBI);

- TEXHUKOW U METOAMKON XUMU-
YEeCKOr0 IKCIIEPUMEHTA;

- MeTo/1IaMu 0TOOpa MatepHuaia u
OCHOBaMH YIPaBJIEHUS IPOLIECCOM
00yJeHus;

- TEXHUKOW ¥ METOJIUKON XUMH-
YECKOI'0 SKCIIEPUMEHTA C YUETOM
6€301acHOCTH €To
IIPOBEJCHMUSI.




4. OBBEM JINCHUNIUHBI 1 BUbI YYEBHOM PABOTBI

Taoauna 4.1.
O0beM 1MCHMIJIMHBI M BUABI Y4e0HO padoThl
Buj yueOHoi1 padoThI Bcero 7

4acoB cemecTp
OO6mmast Tpy10€MKOCTh TUCITUTUTHHBI 144 144
AyIUTOPHBIC 3aHATUS 80 80
Jlexuun 32 32
JlaGopaTopHble 3aHATHS 48 48
CamocrositenbHas pabota cryaentoB (CPC) 37 37
Kontposnb 27 27

5. COIEP)KAHME JUCHUILIMHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX WJIN ACTPOHOMHUYECKHUX YACOB U BUJI0B YYEBHBIX

3AHATUUA

5.1. CTpyKTypa U cofepkaHue U CUUILITUHBI

Taoauna 5.1.

OO61as Tpy10€MKOCTh JUCIIMILTAHBI COCTABIISIET 4 3a4eTHBIX euHumil, 144 gaca.

Buabl ®opMbI TEKYLIET0
Paznen = y4eOHoii padoThI KOHTpPOJIS
Ne | Jducuuniaussl | O ycrneBaeMoCTH
n/n 3
o
JICKIIHS n1abop.. cam. pao.
A
1 MHHOKHCIOTHI | - 6 6 4
1 OCJKH.
DepMEHTBHI.
2. | T PME 7 6 6 4
Buramussl. .
3 7 4 4 2 TecToBbIi KOHTPOIIb
Yraesoasl u
KIJICTOYHBIC .
4. 7 6 6 4 TecToBbIif KOHTPOJIb
CTEHKH.
JIntmnae! n
5. | buoMeMOpaHbI. 7 6 4 4 TecToBbIi KOHTPOJIb
Hyxnennossie
6. | KUCIOTHI. 7 6 4 4 TecToBBI KOHTPOIH
7. | TopMOHBI. 7 4 4 4




MeTtabonusm.

8 7 4 6 4

9 AnTHTENA U UX 7 6 4 4
hyHKIHH.

10. | buomwumieHwu. 7 6 4 3 KonTpospHas pabora.
HATOIO: 32 48 37

5.2. Coaep:xxanue TUCHHIUIMHBI « XHMHYECKHE OCHOBBI OMOJIOTHYECKHX MPOIECCOB»
AMHHOKHCJIOTHI H 0€JIKH

CtpoeHne M HOMEHKJATypa MPHUPOAHBIX aMUHOKHUCIOT. AMMOTEpHBI xapakrep,
OCHOBHBIE XMMHUYECKHE CBOMCTBA. 3aMEHHMMbIC U HE3aMEHUMBbIE aMUHOKUCIOTHI. [lenTumHas
cBsa3b. Knaccudukanus OenkoB 1o (yHKIHUSAM. YPOBHU OpraHU3aluu OENKOBON MOJIEKYIIbI.
OubpuUIsApHBIE U TI00YIIIpHBIC 0eKU. OCHOBHBIC BUIBI BTOPUYHON CTPYKTYPHBI: OL-CIIHPaib, [3-
CJIOHM, KOJIJTareHoBasi CHUpaib. O- U [- KepaTuHbl. OCHOBHBIC THUIIBI B3aUMOJICHCTBUN MEXKIY
dbparmeHTamMu GEIKOBON MOJIEKYIIBI, ONPEACIIONINE ee Gopmy.

DepMeHTHI

Knaccudukanus dpepmerToB. OcOOCHHOCTH (DEPMEHTATHBHOTO KaTaim3a. 3aBUCHMOCTh
CKOpOCTH (epMEHTATUBHOW pEakLUMU OT KOHUEHTpaluu cyocrpara. YpaBHeHHe Muxasnuca-
MenTen. Yucno o0opoToB (epmeHTa. DakTOphl, YNPaBISAIOUIME AKTUBHOCTHIO (DEPMEHTOB.
OO6parumoe 1 HeoOpaTUMoe, KOHKYPEHTHOE U HEKOHKYPEHTHOE UHIMOupoBaHue. PerypstopHsie
depmeHThl. Amnoctepuueckue (pepMeHTbl. MexaHu3Mm JeHCTBUS XUMOTPHUIICHHA M JIM30LHUMA.
I'unore3a MHAYIUPOBAHHOIO COOTBETCTBUS.

BuramuHsbl.

Kodakrtopsl u kodpepmentsl. CTpykTypa M (YHKIMHM BOAOPACTBOPUMBIX BHTAMHUHOB.
[TonssTue o0 CTpoeHMM W (QYHKIMSX  SKAPOPACTBOPUMBIX  BHUTAaMHUHOB. MexaHH3M
0aKTepHOCTaTUYECKOT O IeHCTBUS CyIb(paMUIOB.

Yri1eBoabl U KJIECTOYHbIEC CTEHKH

CrpoeHne u cBoiicTBa MOHOcaxapuaoB. XupainbHocTs. PopMyinbel Pumiepa n Xeyopca.
CrepeonszomMepusi U TayToMepuss MOHocaxapuJoB. Myrtapotauus. BoccranaBiuBaromue u
HEBOCCTAHABJIUBAIOLINE JcaxapHibl. [Tonucaxapusl. I'omononucaxapu sl u
rerepononucaxapuipl. [lonmuyponnunael. Xutus. I'manyponoBas kuciora. CTpoeHHE KIETOUHBIX
CTeHOK OakTepuii. [ mukonentuasl. MexanusMm AeHCTBUS MEHUIMIUINHA.

Jlunuabl u 6nomeMOpaHbI

OcHoBHble Tunbl JunuaoB. (Kupsl, Bocku, Qochormuuepuas, COUHTOIUIUIBL,
xoJnectepuH). OCHOBHBIE KHCIIOTHI, BXOJALIME B cocTaB JUNUIoB. CTtpoeHue OmomemOpaH.
XKunkoctHo-Mo3an4Has Mojens. [lepudepuueckne 1 HHTErpaIbHbIC OCJIKH.

HykJienHOBBIE KHCJIOTHI

Crpoenne HykneotunoB. Ilypunel 1 nupuMuaussl. TayToMepuss a30TUCTBIX OCHOBAHUI
HYKJIEMHOBBIX KHCIOT. Pubo3a u nezokcupubosza. IlepBuunHas W BTOpUYHAs CTPYKTypa
HYKJIEMHOBBIX KHCJIOT. KommiemeHTapHble mapbl OCHOBaHU. BomopoaHble CBA3M, CTIKHHT.
Crpoenne T-PHK. MwuHopHbBIE OCHOBaHuMs. TpernuHas m uerBepTMuHas crpykrypa JIHK.
[TonsiTvie 0 TpaHCIALNMY U TPAaHCKPUILMKU. OCHOBHBIE TPYIIIIBI MYTareHOB.

I'opmonbl

Wepapxust geiictBusi ropmoHoB. Krnaccuukanuss TOPMOHOB MO HMX XHUMHYECKOU
cTpykrype. Karexonmamuubl, ctpoeHune u ¢yHkuuu. Tupeomansie ropmonsl. CTepougHble
TOPMOHBL.  OHAOpPPUHBI U SHKe(hanuHbl. MeXaHU3Mbl BO3HUKHOBEHHUS HApKOTHUECKOU
3aBHCHMOCTH.
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Meta6oau3zm. O61uii 0630p.

I'ereporpodsr u aBTOoTpodsl. Karabommsm u anadbonusm. Ctpoenne u pynkiuu ATO.
['mukonu3. AHa’spoOHOe U a3poOHOoe okuceHue MroKo3bl. [ukin Kpebcea.

AHTHTEJA ¥ UX QYHKIIUU

Nvmyruter. AnTurensl. [loHsATHE O CTpO€HUM M (QYHKIHMSIX HWMMYHOTJIOOYJIHHOB.
Kartanmutuaeckue antutena. JH3UMbI U a03HMBI.

Ba:kueiimue OuoMuIeHn

MemOpaHHBIE perenTopbl, GepMEHThI, HOHHBIC KaHAJbl KaK B)KHEUIIINE OMOMHUILICHH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B rmpouecce o00ydeHuss OyAyT UCHONB30BaHbl TpaJULMOHHBIE 00pa30BaTElIbHbIC
TEXHOJIOTUM (JIEKLIMM, CEMMHApbl, MpPAKTUYECKHE pPabOThl) M AaKTHUBHbIE HWHHOBAIIMOHHBIE
00pa3oBaTebHbIC TEXHOJIOTUH:

1. CemuHap B 1aMajgoroBOoM peXHME MPUMEHSETCS B OCHOBHOM IpU OOCYXKIEHUU
BBICTYIIJICHUH CTY/IEHTOB ¢ J0KIaamMu (pedeparamu)

2. I'pynnoBoii pa36op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpyaHMKaMH M PYKOBOAMTEISIMH TPOQHIBHBIX JabopaTopuii |
HOPENIPUATHH - MOTEHIMATbHBIMU paOb0TOIaTENISIMU BHIITYCKHUKOB.

Jlonst akTUBHBIX 00pa30BaTeNbHBIX TEXHOJIOTUI cocTaBisieT 30%.

7. MEPEYEHD YYEBHO-METOMYECKOIO OBECIIEYEHUS 1151
CAMOCTOSTEJBHOI PABOTBI OBYYATOIUXCSA MO JUCIMUIIINHE
(MOJTY.JTIO)

JlexumonHble 3aHATUS TpoBoadTca | pa3 Hexenmo B oObemMe 2 4acoB UM 3 4YacoB
7a00paTOpHBIX 3aHATUH B ceabMoM cemecTpe. [locie OKOHYAaHUS H3ydeHHs] KaXJIO0W TeMBl
CTYAEHTBI IPOXOJAT TECTUPOBaHME, COOECe0BaHNE, BBITOIHAIOT KOHTPOJIbHBIE PAOOTHI.

7.1. IlepedeHb-yueOHO-METOANYECKOT0 0OecedeH s 111 00y4arouXcs Mo JUCIUILINHE:

1. 4. Koneman, K.-T'. Pem. Harnsanast Ouoxumus. M. «Mupy, 2000 T.
2. B.II. Komoga, B.H. IlIsenoa. buoxumus. M. «Ipoda», 2004 r.

7.2. Yka3zanus JJI 06yqalonmxc;1 110 OCBOCHHIO AU CHUIIIIMHBI

Tadauua 7.1.
Conep:kanue caMOCTOATEILHON PadoThl 00YYAOIIMXCS

11



NoNe Tembi/6onpocul, BbIHOCUMbBLE HA CAMOCMOAMENbHOE Kon-60  |@opmbr pabomel
n/n usyuenue yacoe
L AMHUHOKUCIIOTBI U O€JIKH cobecen0BaHueE,
4
DepMeHTHI cobecenoBanue,
2. 4
3 BuraMuHbI CobecenoBanue,
' 2 TECTOBBIU
KOHTPOJIb
4,
YTI1eBOABI U KJIETOYHBIE CTEHKHU Cobecenosanue,
4 TECTOBBIN
KOHTPOJIb
5 Jlunu el 1 OmoMeMOpaHbI cobecenoBaHue,
' 4 TECTOBBIN
KOHTPOJIb
6. HykJ1IenHOBBIE KHCIIOTHI cobeceoBaHueE,
4 TECTOBBIN
KOHTPOJIb
7. [FopmoHsI cobeceoBaHueE,
4
8.  [Merabommsm cobecenoBaHue,
4
9. |Aururena u ux byHKITUU cobecenoBaHue,
4
10. |Buomuinenu cobeceI0BaHuE,
3

8. OHEHOYHBIE CPEACTBA JJIS TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIUU

BOITPOCBI K CEMUHAPCKOMY 3AHATHUIO Ne 1

Ilnan 3auaTuA:

1. HpC,Z[MCT JUCHUILTMHBI «XHMHUYECKHE OCHOBEI OMOJIOTHYECKUX IIponeccoB».

2. OcoOeHHOCTH KUBOI MaTEepHH.

3. KiteTka, kak CTpyKTypHas ¥ GyHKIIHOHAIbHAS ¢TUHUIA )XMBOTO OpraHu3Ma
4. OcOOCHHOCTH TIOBECHHS OPIraHUYECKHUX COCIUHCHUH IN VIVO.

5. OcoOGeHHOCTH MTPOTEKaHMsI TPOLIECCOB iN VIVO.
6. MeTopbl McClieIOBaHUS TPUPOAHBIX COCTUHEHUH.
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3AJAYM JJIS PELIEHUS
1. Pa3mepbl KJI€TOK M UX KOMIIOHEHTOB

a) Ecmu yBenmumuuth kierky B 10 000 pa3 (takoe yBenwdeHHE OOBIYHO JOCTUTACTCS B
JJIEKTPOHHOM MHMKPOCKOIE), TO Kakoro pasmepa oHa crama Obl? Ilpenmonokurte, 4TO BBI
paccMaTpUBAETE «TUIMYHYIO» 3YKaPHOTUYECKYIO KJIETKY C 1uaMeTpoM 50 MKM.

6) Eciu BBl paccMaTpuBaeTe MBIIICYHYIO KJIETKY (MHOLUT), CKOJIBKO B HEM COAEPIKUTCA
Monekyn aktuHa? (CuuTaiite, 4To KJIeTKa UMeeT cepudeckyro ¢popmy M He COAEPKUT HUKAKUX
JIPYTUX KOMIIOHEHTOB; MOJIEKYJIbI aKTHHA UMEIOT cdepuyeckyro ¢opmy u guametrp 3,6 HM;
06beM chepsl paseH (4/3)nR>.)

B) Eciu Bl paccMaTpuBaeTe KJI€TKY MeueHH (IemnaToluT) TaKUX K€ pa3MepoB, CKOJBKO B
HEl MOXeT cojepkarbesi MUTOXOHApUi? (CunraiiTe, 4TO KiIeTKa UMeeT chepuueckyro Gpopmy H
HE COJEPKUT HHUKAKUX JPYTUX KOMIIOHEHTOB; MHUTOXOHAPUU HUMEIOT cepuyeckyr Ghopmy u
quametp 1,5 Mxm.)

r) ['moko3a CIyXHT OCHOBHBIM HMCTOYHHKOM OJHEPruu Mg OONBIIMHCTBA KIETOK.
[TpuHuMas BHYTPUKIECTOYHYIO KOHIICHTPALMIO TIIOKO3bI paBHOM 1| MM (T. e. 1 MHIUIMMOIB/),
paccuuTaiiTe dYHMCIO MOJIEKYJ] TJIFOKO3bI, COJEpXKAIIUXCS B HAMle THIIOTETHYECKON
dyKapuoTHUYECKOH KieTke (chepuueckoit hopmeal). (Unciao ABoraapo, paBHOE YHCITy MOJICKYT B |
MOJI€ HEHOHU3UPOBAHHOIO BElECTBA, cocTaBiseTr 6,02 1023.)

2. Komnonents! kiaerku E. coli.

Knerku E. coli umeror ¢popMy tuauHapa BeIcoTOM 2 MKM 1 auametpoM 0,8 MkM. OObem
LWIMH/PA BBIYUCIISIETCS HO opMyIie nR?h, rae h — BeicoTa HMHHEApA.

a) CKoJIbKO BecHT ojHa KieTka E. COli., eciiu ee TIOTHOCTH (B OCHOBHOM 3a CUET BOJIbI)
paBHa B cpeaHeM 1,1+ 10° r/n?

0) Tommmua 3amuTHON KiIeTouHO# oOosouku E. coli. paBHa 10 um. Kakyro momio (B
IpOIeHTaX ) 001Iero oobeMa GaKTepUu COCTABISET KJIETOYHAsk 000I04Ka?

B) E. coli. ObicTpo pacTeT W pa3MHOXaeTcs Oyarofaps TOMY, 4YTO B €€ KJICTKE
npucyrctByeT okosno 15000 chepuueckux pubocom (numamerp pubocoMel 18  HM),
OCYIIECTBISIONMX CUHTE3 OenkoB. Kakas yacTe 001iero oobeMa KJIETKU NMPUXOIUTCS Ha JI0JIIO
pubocom?

3. 'enernueckas undopmanus B JTHK E. coli.

Conepxamasica B JIHK renermueckas uHpopMmanus onpeaensercs JUHEHHOM
MOCJIE0BATENbHOCTRIO KOAUPYIOIIMX €AWHMIL, Ha3bIBaeMbIX KojoHamH. Kaxaelii KoaoH
npecTaBIsieT coOol crenu@uuecKyro MOCIE0BaTEIbHOCTh TPEeX HYKJIEOTHIOB (Tpex map
Hyks1eoTH10B B AByxuenodeynoi JJHK) u cooTBeTcTByeT 0JHOMY aMMHOKHUCIOTHOMY OCTaTKy B
oenke. IHK E. coli. umeer o4yeHp OONBIIYIO MOJSIPHYIO Maccy — OKosio 3,1 10° r/moib.
Cpenusiss MoJsipHash macca IMapbl HYKJICOTHIOB paBHa 660 T1/MOJb, a BKJIAJI KaXKIOM Mmapbl
HYyKJIEOTH10B B AninHy Monekyisl JIHK cocrasnser 0,34 HMm.

a) Mcnone3ys 3tu ganHble, paccuutaite qmuHy mosekyiasl JJHK E. coli. CpaBuute anunHy
monekyisl JJHK ¢ pazmepamu kinetku (3anaqa 2). Kakum o6pazom /IHK nomemiaercs B kinerke?

0) Iloacuuraiite, 4yeMy paBHO MaKCHMAaJbHOE YHCIO OEJIKOB, KOTOPOE MOXET OBITh
3akoaupoBano B Mojekyne JTHK E. coli, ecnu npeamnonoxute, 4ro O6enkoBas MOJIEKyJIa COCTOUT
B cpeaHeM u3 400 aMUHOKHCIIOT.

4. BpicTpblii TpaHCOPT B akcoHaX. HelpoHbl MMEIOT JUIMHHBIE TOHKHE OTPOCTKH,
Ha3blBa€Mble AKCOHaMHU. AKCOHBI O00€CHeuMBAIOT Ilepefady CHUTHala B HEPBHOH cucreme
opranusma. HekoTopbie akCOHbI MOTYT IOCTUTaTh JJIMHBI 0 2 M, HATPUMEDP AKCOHBI, OTXOAIINE
OT CIIMHHOI'O MO3T'a U 3aKaHYMBAIOILMECS B MBIIILAX MAJIbLIEB HOI. MalleHbKHE 3aK/IIOUYCHHBIE B
MeMOpaHy 4acTHUIlbl, MEPEHOCSIINE BaXKHbIE U1 PaOOThl aKCOHOB BELIECTBA, JBUXKYTCS BIOJb
MHUKPOTPYOOUYEK ITUTOCKENIeTa OT LIEHTpa KIETKHM J0 OKOHYaHWH akcoHOB. Eciu cpemHioo
CKOpPOCTb JBM)KEHHUS YaCTHUIBl MPHUHATh PABHOM 1 MKM/C, TO CKOJBKO BPEMEHM IMOHAI00UTCS
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Takol yactuile (BE3uKyse), YTOObl MPOUTH OT IEHTPa KJIETKH B CIIMHHOM MO3T€ JI0 OKOHYaHUS
aKCOHA B IaibIlax HOT?

5. Buramuu C: oriiM4yaercsi JIM HMCKYCCTBeHHbII BUTAMHMH C 0T HATypaJbHOro?
HekoTopple mMocTaBIIMKK OOOTANIEHHBIX BUTAMHWHAMH IHIIEBBIX IPOIYKTOB 3asBJISIOT, YTO
BUTAMHHBI, TIOJYYCHHBbIE M3 MPUPOJHBIX HCTOUYHHUKOB, TIOJIE3HEE [IJIsi 3JI0POBBS, YEeM
CHHTE3UPOBAHHBIC UCKYCCTBEHHBIM IyTeM. Hampumep, cuurtaercs, uro yuctas L-ackopOuHOBas
kucnora (ButamuH C) W3 IUIOOB IIUIIOBHUKA TOJIE3HEE YHMCTON L-acKOpOMHOBOWN KHUCIIOTHI,
CHHTE3MPOBAHHOW HAa XMMHYECKOM NPOU3BOACTBE. PaznuuaroTcs i BUTAMUHBI U3 3THX JIBYX
MCTOYHUKOB? MOKET JTu OpraHu3M pa3InyUuTh BUTAMUHBI U3 PAa3HBIX UICTOYHUKOB?

6. AKTMBHOCTBH JIEKADCTBEHHBIX BelIeCTB M CTepeoXuMHUsl. B HEKOTOpBIX ciydasx
KOJINYECTBEHHBIE PA3NUuMsl B OMOJOTHYECKON aKTHMBHOCTH JIBYX 3HAHTHOMEPOB OJHOTO M TOTO
K€ BELIeCTBa BBIPAXKEHBl JOCTaTO4YHO cuibHO. Hampumep, D-usomep wu3omporepeHona
(mpuMeHsieTcsl IpU JIETKUX MPUCTYINAX acTMbl) JAEUCTBYET B KayeCTBE OPOHXOPACLIMPSIOIIETO
cpeactea B 50-80 pa3 cuibHee, yeM L-u3omep. YKakuTe XHUpalbHBIH LIEHTP B MOJIEKYJIE
u3zonporeperona. llouemy aBa SHaHTHOMEpa TaK CHJIBHO Ppa3iM4alOTCs 0 OHOJIOTMYECKOM
AKTUBHOCTH?

H

o

| H H
HO (|J—CH2—N—C—CH3
H

HO

7. [elicTBHUe JieKAPCTBEHHBIX NMpenapaToB U ¢opma mosekysa. Heckonbko JieT Hazajq
nBe (GUPMBI BBITYCTHJIA B TPOAAXY Ipernapar IOoJ TOPTOBBIMH Ha3BaHHSMH JEKCCIPUH U
6ensenpus. CTpykTypHas popMyIia 3TOTro BellecTBa IPUBECHA HAa PUCYHKE.

Ho ¢wusnueckum cBoiictBam (comepxkanuto C, H u N, temmeparype miaBieHus,
pacTBOPUMOCTH U JIp.) 00a mpemapara HUASHTHYHBL. TeM He MeHee peKOMEHJOBaHHas [03a
JeckcenpuHa (OH JI0 CHUX MOpP BBIMTYCKAETCs) COCTABIsUIA 5 MI/CYT., a PEKOMEHJOBaHHAs 1032
OenzenpuHa (CHAT C TMPOM3BOACTBA) OblIa BABOE BhIIE. TakuM 00pa3oMm, IS JAOCTHIKCHHUS
OJIHOTO U TOTO e ¢uznongorudeckoro 3ddexra 6eHseapuHa Tpedyercs ropaszno OombIle, Yem
nekcenpuHa. OObSICHUTE 3TO KaxyIleecs: IPOTUBOPEUHE.

N

8. CTponTe/ibHbIE OJIOKH CJIOKHBIX OHOMOJIEKY.I.

Ha pucynkax moka3aHbl CTpyKTypa HauOojee BaXXHBIX KOMIIOHEHTOB CIIOXKHBIX
OMOMOJIEKYNl. YKaKUTE CTPOUTEIbHBIE OJOKH, U3 KOTOPBIX COCTOSAT TPH HM300pakKeHHBIE HUXKE
BakHble Ouosiornyeckne OWOMOJEKYyNbl (MOKa3aHbl B HMOHHOM (opMe, COOTBETCTBYIOLIEH
¢dusnonornueckomMy 3HaueHuto pH).

a) I'yanosuntpudochar (GTP) — osHeprermyeckm Ooratas MOJCKYJa, HYKICOTHI,
Bxoasamui B coctas PHK:
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0) ®ochaTuaIXOIUH — KOMIIOHEHT MHOTHX MeMOpaH:

[ g \
o—pP—o0 \
_N“_/_ |O| (o)

B) MermsHkedanun (SHKeanWH, COACpXKAIIMK B ISITOM TOJOXCHHHM METHOHWH) —
IIPUPOJHBIN ONKUAT MO3ra:

s
: S/
VAR r

9. OnpenesnieHue CTPYKTYPbl 6MOMOJIEKYIbI.

W3 wMbImng Kpoduvka BBIAENWIN HeusBecTHOe BemecTBo X. Ero crpykrypa Obina
YCTaHOBJEHAa Ha OCHOBAHMU CJENYIOIIMX HAOMIOJEHUN M SKCIEepUMEHTOB. Pe3ynbTarhl
KaueCTBEHHOTO0 aHalM3a I[0Ka3alM, 4YTO BEIIECTBO COAEPKUT TOJNBKO YIIepoJ, BOAOPOA H
Kuciopos. B3Bemenusiii oOpaszen BemecTBa X ObLI MOIBEPTHYT MOJTHOMY OKHUCIEHHUIO, TOCTE
4ero ompezeneHbl komnuecTBa oopazoBaBmuxcs HyO u CO,. Mcxons U3 TaHHBIX 3TOTO aHAIH3a
ObLIO caenaHo 3akirodeHue, uyto maccoBag joiaa C, H mw O B BemectBe X COCTaBIISET
cootBerctBeHHO 40,0, 6,71 u 53,29%. MonekynspHas Macca BemiecTBa X B COOTBETCTBUM C
JAHHBIMU ~ MAacC-CTIICKTpOMETpUM Okazanach paBHoud 90,0 a.e.m. Meronx uH(pakpacHOU
CIIEKTPOCKOIMU TMOKa3al, YTo B MoJieKylde X €CTh OJHa JBOMHas CBs3b. BemectBo X Jerko
pacTBopsieTcs B Bojie, 00pa3ys Kuciblid pactBop. [Ipu nccnenoBannu 3Toro pacTBopa ¢ HOMOIIbIO
MOJIIPUMETpa OBUIO YCTAHOBIIEHO, YTO X 00J1a/IaeT ONTUYECKONH aKTUBHOCTBIO.

a) OmnpenenuTe SMIUPUUECKYIO U MOJIEKYIIPHYIO POpMyJbl X.

0) HapucyiiTe BO3MOXHBIE CTPYKTYphl BellecTBa X, KOTOpbIE YIOBIETBOPSIH ObI
MOJIEKYJIIpHOM (popMyJie U UMENIU OJIHY JBOMHYIO CBSI3b. PacCMOTpPHUTE TOJIBKO JTMHEHHBIC TITH
pa3BeTBICHHBIC CTPYKTYPHI, HE TIPUHUMAST BO BHUMAHHUE [TUKINYECKHE CTPYKTYpPHl. YUTHTE, 4TO
aTOMBI KHCJIOPOJIa C TPYJIOM 00pa3yIoT CBSI3U MEXKIY COOOM.

B) Kakoe 3HaueHue Ui CTpyKTYpbl MOJIEKYJIbl UMEET ONTHYECKAsl aKTUBHOCTh BEILLIECTBA?
Kaxkue cTpyKTypsl, IpeayioxKeHHbIE BaMU B TYHKTE (0), COOTBETCTBYIOT 3TOMY HAOIIOACHUIO?
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r) Kakoe 3HaueHue it CTPYKTYphl MOJIEKYJIBI UMEET TOT (PaKT, 4TO MPH PacTBOPEHHUH
BerecTBa X obpasyercst Kuciblii pactBop? Kakue CTpyKTypbl, MpEIIOKEHHBIC BAMU B MyHKTE
(6), COOTBETCTBYIOT 3TOMY HAOJIIOICHUIO?

1) KakoBo crpoenue BemectBa X? COBMECTHMO JIM CO BCEMH HUMCHOIIMMUCS TaHHBIMH
CYIIIECTBOBAHHME HECKOJBKUX CTPYKTYpP?

BOITPOCBI K CEMUHAPCKOMY 3AHATHUIO Ne 2

Ili1an 3angTHA:
1. Amunokuciotbel. Knaccudukamus. CtpoeHue.
2. OcOoOEHHOCTH CTPOCHUS 0.-aMHUHOKUCIOT. [IpoTenHOoreHHble aMUHOKHCIIOTHI.
3. U3onnekTpuyeckas TOYKa aMUHOKHCIIOT.
4. MeTOo1bl HCCIIEI0BAHUS AMUHOKHUCIIOT.
5. OcoOeHHOCTH MPOTEKAHKS IIPOIIECCOB N VIVO ¢ ydacTHeM aMUHOKHUCIIOT.

3AIAYUM JJ151 PEIIEHUS

1. Monnbie popMbl aTaHUHA

AJlaHu¥ — JIByXOCHOBHAsI KMCJIOTa, CIIOCOOHAs MPETEPIIEBaTh JBE PEAKIMU AUCCOIHAIINH
(3HauCHHS pKir CM. B TabJI. 3-1).
a) Tloap3ysich MPHUBEIECHHON HIJKE CTPYKTYpPOM YaCTHYHO MPOTOHHUPOBAHHOW (HOPMBI ajaruma,
1300pasuTe XMMUYECKYIO CTPYKTYPY IBYX APYrHX (OpPM allaHHHA, MPeoOIaJaroniuX B BOJIHOM
pacTBOpE: MOJHOCTHIO IIPOTOHUPOBAHHYIO U MOJHOCTHIO JAENPOTOHUPOBAHHYIO (DOPMBI.

0]
® |
HsN——CH—C——0

o
CH;
Kakas w3 Tpex ¢opM MPUCYTCTBYET B HAWOOJBIICH KOHIICHTPAIIMH B PACTBOPaxX CO
cnenyromumu 3HadeHusimu pH: 6) 1,0; B) 6,2; 1) 8,02; 1) 11,97

2. A6co1i0THAs KOHGUTypanus HUTPY/JIMHA

Kakyto xonpurypanuto (D nnu L) umeer BeieneHHbli U3 apOy3a UUTPYIUIUH, GopMyia

KOTOpPOTo NnpuBeieHa Ha pucyHke? [losicHuTe CBOI OTBET.

®
H i G~ NH,, o}

OOe

Ol

3. PazgesieHHe aMHHOKHMCJIOT METOAOM HOHOOOMEHHOM XpoMaTrorpaduu

ABanus cMecu aMHUHOKHCIIOT HAYHHAIOT C pasaciiCHuA STOU CMECH Ha KOMIIOHEHTEHI C
MOMOIIBI0 HOHOOOMEHHOH xpomaTorpadun. [locie HaHECeHHs HA KOJIOHKY ¢ KaTHOHOOOMEHHOM
cMmoJior, comepkamieit rpynmbl —SO3  (pHUC.), aMHHOKHCIOTHI JIBIXKYTCS BHH3 HO KOJIOHKE C
pa3HOI CKOPOCTHIO, TOCKONBKY Ha UX JIBIJKEHUE OKA3bIBAIOT BIMUSHUE ABa QaKTopa:

1) mputsokenue mexay —SOs  TpynmamMud HOCHTENS U TOJOXKUTEIBHO 3apsDKCHHBIMU
(YHKUMOHATIBHBIME TPYIIIAMA aMUHOKHCIOT; 2) TuApo(oOHbIe B3aUMOJCHCTBUS MEXKIY
OOKOBBIMH IIETISIMH AMHHOKHUCIIOT ¥ CHIIBHO THAPOPOOHOH MOTUCTUPEHOBOW OCHOBOM HOCHTEIISI.
Jist kax10#l 13 IPUBEACHHBIX HIDKE TIap aMHUHOKHUCIIOT ONPEAeTUTe, Kakas aMUHOKHUCIOTa OyaeT
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CXOJUTH C KOJOHKH MEPBOI MPH MPOMBIBAHUH KOJIOHKHU Oydepom ¢ pH 7,0.
a) Asp u Lys 0) Arg u Met
B) Gluu Val r)Glyu Leu 1) Ser u Ala

® GOABLIOH CyMMapIbIi (IONOXHTCALILI 3apsas
@ cyMMapHBIH MONOXHTENbHLIN 3aps

® cymmapHhli OTpHUATEbHBIT 3apAn

® Go/bIIOH CyMMapHBIi OTPHLATCABHBIN 3apsi/l

=

NOAMMCPHBIE LIAPHKH
€ OTPUIIATENLHO 3APAHKCHITBIMH
(GYHKUHOHAIBHBIMY IPYTINEMH

\ ~
0!

Cmech 6e1KoB HANOCSIT 112 KOJIOHKY -
€ KaTHOHOOOMEHHHKOM.

Ckopoctib npoxoxienns 6¢1Kon ckBo3b *[
KOJIOHKY 3aBMCHUT OT MX 3apsiia 1 { i
3navenus pH. B cayuae ol ali J
KaTHonoobmeHHoi xpomaTorpadun Elle)
GBicTpee BCEro CXOMAT ¢ KONOHKH OCIKu © 12345
MAKCHMATBHBIM CYMMaPHBIM
OTPHIATENBLHBIM 3APS/IOM.

Hounoobmennas xpomatorpadms

4. O603Ha4YeHHE CTEPEOU30MEPOB H30JIeHIINHA
CrpykTypHas popMyia aMUHOKHMCIOTHI H30JIeHIIMHA N300paXKeHa HIDKE.
COOe
@
HsN——C——H
H——C——CH,3

CH,

CHs
a) CKOJIbKO XMpaJIbHBIX LIEHTPOB UMEET MOJIEKYJIa H30JIeHnHa?
6) CKOJIbKO ONTUYECKUX U30MEPOB MOXKET OBIThH y M30JeinHa?

B) Hapucyiite mnpoctpancTBeHHbIe (GOPMYIbl 1T BCEX ONTHUYECKUX H30MEPOB
U30JIEUIINHA.

5. CpaBHenne 3Hauennii pK; antannna u nojaunajanuHa

KpuBass TUTpoBaHMS aMHUHOKHCIIOTHI aJlaHWHA OTPAKAET HAIUYME JBYX HMOHHM3UPYEMBIX
¢ynkumonanpHbpIX Tpynn ¢ pK, 2,34 m 9,69, 4TOo OTBEYaeT COOTBETCTBEHHO HWOHHW3AIUH
KapOOKCHJIPHOW ¥ TPOTOHMPOBAHHOW aMHHOTpynnbl. KpuBble TUTpoBaHHMS [U-, TpH- U
OJIUTONIENITUAOB AJAHWHA TAKXKE JIEMOHCTPUPYIOT HAJIMYUE TOJIBKO JBYX MOHU3UPYEMBIX TPYIIIL,
XOTS MX 3KCIIEPUMEHTAIILHO OlpeieneHHble 3HaueHus pK, otnnyarores ot pK, GyHKIMOHATBHBIX
rpymnm anasuHa (cM. Talm.).
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AMUHOKHCIIOTA WX pK1 pK2

MEITU
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) Hapucyiire crpykrypuyto dopmyrny Ala-Ala Ala. Ykaxure QyHKIIMOHAIBLHBIE TPYIIIBI
B 3TOM MOJIEKYJIe, KOTOPhIM cOOTBETCTBYIOT pK1 1 pKo.

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

B) [louemy c poOaBieHHEeM KaKJIOTro CIEAYIOIIEro OCTaTKa ajaHuHa 3HaueHue pPK;
cHuxaercs?

6. Pazmepbl 0e1koB

Yemy npuOIM3UTENBHO paBHAa MOJIEKYJIsIpHas Macca Oenka, cocrosimero wusz 682
AMHHOKHCJIOTHBIX OCTaTKOB, COCTMHEHHBIX B €AMHCTBEHHYIO TIOJIUIETITUAHYIO IIETIh?

7. Yucsio octaTkoB TpuNTOodgaHa B ObIYbeM CHIBOPOTOYHOM aTbOYyMHHE

KonuyecTBeHHBIN aHATN3 aMHUHOKHUCIIOT MOKa3asl, YTO ObIYUI CHIBOPOTOYHBIN albOyMUH
(BCA) conepxur 0,58% (o macce) tpuntodpana (M, = 204).

a) Paccuuraiite MuHHManbHyl0 MoyiekynsapHyto maccy BCA (T. e. cuwraiite, 4TOo B
MoJIeKyJie Oellka COAePKUTCS TOIABKO OJIMH OCTATOK TPUMNTO(aHA).

0) B coorBercTBUM C pe3ynbTraramu renb@uiabTpaunu MosekyispHas macca BCA paBHa
70 000. CkoabKO OCTATKOB TPUNTO(AHA COAECPKUTCS B €0 MOJIeKyJe?

8. OnpenesieHue MOCJIeI0BATENbHOCTH NMENTHAA JIeldHKe(PaJIHHA, BbIACJIECHHOI0 U3
MO03ra

W3 HopmanibHONW MO3roBOW TKaHHM Oblja BbIAEIEHA IpyIIa MNEeNTUIOB, BIUSIOLIMX Ha
nepeaadyy HEPBHOIO HWMIYJIbca B HEKOTOPBIX OTIENaX MoO3ra. OTH TENTHIbl Ha3bIBAIOT
ONHOMJIAMH, TIOCKOJIBKY OHH CBS3BIBAIOTCS CO CHEIU(PUUECKUMH PELENnTOpaMu, ¢ KOTOPBIMU
TaKXe CBS3BIBAIOTCS OMHUATHI (AJKAJOWABI ONHMyMa), TaKue KaKk MOPGHUH M HAIOKCOH. Takum
o0pa3oM, ONUOWUJBl HUMHUTHUPYIOT HEKOTOpble CBOiicTBa onuatoB. Hekoropsle yueHble
paccMaTpWBAIOT OTH BeENIeCTBa Kak CoOJepXalmpecs B MO3Te COOCTBEHHBIE CPENCTBA
o0e30o0nuBanus. Mcmonp3yst NpHUBEICHHBIE HW)KE JaHHBIE, OMNPEAETUTEe aMHHOKHCIOTHYIO
MIOCJIEIOBATENBHOCTh  onmona JeiidHkedanmaa. OOBSICHUTE, Kak MPENJIOKCHHAs BaMH
CTPYKTYpa COTJIaCYeTCsl ¢ KaX/IbIM U3 PE3yJbTaToOB (a-B).

a) [Momuerit tuaponus nox aeiictBuem 6 M HCI mpu 110 °C ¢ mocieayronmmM aHaIn30M
aMHMHOKHCIIOT Tokazan Hamuuue B cmecu Gly, Leu, Phe u Tyr B MonspHOM COOTHOIIEHHH
2:1:1:1.

6) Xpomarorpapuieckuil aHaau3, MPOBEACHHBIN nocie o0paboTku 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 paciierieHne TMenTHaa TOJ ISHCTBUEM IIENCHHA M IPOBEJACHHOE 3aTeM
XxpoMaTtorpadudeckoe pas3zielieHie IMOKa3ald HAIMYKE AUNENTHIA, couepxaniero octatku Phe u
Leu, u Tpunentraa, coaepkaiero Tyr u Gly B coornomenun 1 : 2.

9. CTpyKTypa NOJIUNENTHIHOr0 AaHTHOHOTHKA,BbIIe1eHHOT0 U3 Bacillus brevis

DKCTpakThl, MOJy4YeHHbIe W3 OakTepuanbHOil KynsTypbl Bacillus brevis, comepxar
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NEeNnTH], 00Naaromuii CBOMCTBAMH aHTHOMOTHKA. DTOT MENTHA 00pa3yeT KOMIUIEKCHl C HOHAMH
METaIJIoB MW, IO-BHAWNMOMY, HapylmlaeT CHUCTEMY HWOHHOIO TPAHCIOPTAa 4Yepe3 KIETOYHYIO
MeMOpaHy y JApYrux BHJIOB OakTepuid, 4yTO NPUBOAUT K uX rudenn. CTpyKTypy mnenTuua
YCTaHOBWJIN HA OCHOBAHHUHU NPHUBEICHHBIX HIDKE PE3YJILTATOB.

a) [lonHbIl KUCIOTHBIM THMAPOAU3 MOJUIENTHAA C MOCIEIYIOUIMM  aHaJIU30M
AMHUHOKHCIIOT MPOJEMOHCTPUPOBAI HAIMYKME SKBUMOJSIPHBIX KoimdectB Leu, Orn, Phe, Pro u
Val. Orn — 3710 cokpaiieHHOe 0003HaUCHHE AMHUHOKHCIOTHI OPHUTHHA, HE BCTPEUYAIOIICHCS B
Oenkax, HO IPUCYTCTBYIOIIEH B HEKOTOPBIX nentuaax. OpHUTUH UMEET TaKylo CTPYKTYpY:

H
@ ©
H3N_CH2_CH2_CH2_C_COO
@
NH,

0) MonekynsipHasi Macca MenTua okasanack npubiau3uTenbHo pasaa 1200.

B) [lentia He moaBepraics rUAPOIU3Y MpH 00padboTKe PepMEeHTOM KapOOKCUIICHTHIA30M.
OTOT (pepMeHT KaTamu3upyeT OTulerieHue JoO0bIX C-KOHIEBBIX OCTAaTKOB, 32 HCKIIIOUEHUEM
ocraTka Pro, a Takxe 3a UCKIIOUEHHEM TEX CIIy4aeB, KOT/Ia OCTATOK IO KaKOW-THO0 MpU4nHEe HE
COJIEP’KUT CBOOOIHOMN KapOOKCUIBHON TPYIIIHI.

r) OOpaborka wucxomHoro mnentuaa 1-Grop-2,4-THHATPOOEH30IOM C IMOCIICTYIOIINM
MOJHBIM THAPOJIM30M U XpomarorpaduyecKuM pas/ieJIeHHeM I[I0Ka3alu HaJIUYhe TOJIbKO
CBOOOHBIX aMUHOKHCIIOT M TPOM3BOTHOTO CIIEAYIOLIETO CTPOCHUS:

NO,
H
|
O,N NH——CH,—CH,—CH,—C——CO0O
ONH;4
(ITonckaszka: yurure, yTo 2»4-TUHUTPOGEHWIbHAS TPYIINa IPUCOETNHEHA HE KaK OOBIYHO
K a-aToMy

a30Ta, a K aMuHOrpymnmne 00KoBOii 1emnu.)

1) YacTUyHBIN THAPOIU3 MENTHAA, XpoMaTorpapuueckoe pasjielieHue MpPOayKTOB U UX
aMHHOKHCHOTHBIﬁ aHaJIn3 BBIABUIIN HAJIN4YUC OIU- H TpI/Il'Iel'ITI/IJIOB CJ'IC)IYIOHICFO CTpOGHI/ISI
(aMI/IHOKOHI_IeBBIe OCTATKH! BCCIr/1a pacCIlOJIOKCHBI cneBa):

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

Hcnons3ys nanHyo wHGOPMAIUIO, OMPEACIUTe aMHUHOKHUCIOTHYIO TOCIEI0BATEIIHHOCTD
IICIITUAHOT O aHTI/I6I/IOTI/IKa. IlogcHute Bamm pacCyxxaCHusl. O6T>SICHI/ITC, KakK MpeajIoKCHHAad BaMU
CTPYKTypa COTJIacyeTCs CO BCEMH DKCIIEPUMEHTAIBHBIMU JTAHHBIMU.

BOINPOCHI K CEMUHAPCKOMY 3AHATUIO Ne 3
IlnaH 3anaTHA:

1. benku. Knaccuduxamus. CtpoeHue.

2. [lepBuyuHas CTPYKTypa MENTHAOB U OEITKOB.

3. BropuuHas cTpykTypa NenTHuI0B 1 OETKOB.

4. TpetuyHas ¥ YETBEPTUYHAS CTPYKTYypa OEIKOB.
5. MeTopl uccienoBaHus CTPOSHUS OCITKOB.

6. Metonpl cunTe3a OEJIKOB.

3AIAYM 17151 PELIEHMS
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1. CBolicTBa menNTHIHOM CBA3H

[Ipy peHTreHOCTPYKTYpHOM aHalu3e Kpucramimdyeckux nentuaoB Jlaitnyc [lomusr u
Po6ept Kopu obnapyxunu, uro ces3s C—N nentupuoit rpynmsl no aause (1,32 A) 3anumaer
IIPOMEXYTOUHOE TIOJI0KEHHe Mexay TunudabiMu ofuHapHbiMA C—N (1,49 A) u gsoiiasimu C=N
(1,27 A) casamu. Kpome TOro, oHM YCTaHOBHMJIM, YTO HENTHAHAS TPYINAa UMEET ILIOCKYIO
KOH(UTypaluio, T. €. BCe YeTbpe aToMma, npucoenuHeHHble Kk C—N-rpymme, nexar U ogHON
MJIOCKOCTH, MPUYEM JiBa aToma yriepojaa, cBszanHble ¢ C—N-rpynmoii, Bcerna HaxonsTcs B
MPAaxc-TOJI0KEHUH 110 OTHOILIEHUIO APYT K APYTY, 110 pa3Hble CTOPOHBI OT MENTUIHON CBS3H.

a) Kakoli BbIBOI OTHOCUTEIBHO MPOYHOCTU M KPATHOCTU MENTUAHON CBSA3U (SIBISICTCS JIU
OHa OJIMHAPHOM, TBOMHOM WJIM TPOMHOW) MOXKHO CJI€IaTh, HCXOAS U3 €€ JJIUHBI?

6) UTo MOXXHO cKa3aThb O BO3MOXXHOCTH BparmieHusi BOKpyr nentuaHod C—N-cBs3u Ha
ocHoBaHuM AaHHbIX [Tonmmura u Kopu?

2. CBs13b CTPYKTYPbI H PYHKIHH (PUOPH/LIISIPHBIX 0€JIKOB

Yunbsim ActOepu nepBbIM OOHApYXKMIJI, UYTO PEHTIEHOIpaMMa LIEPCTH YKa3bIBaeT Ha
HaJIM4Ue CTPYKTYPHOM eJMHHILI BOJIOKHA, MOBTOpsIOMIEiics ¢ HHTepBaloM okojio 5,2 A.
PentrenorpamMma 1mepcTu, pacTsSHyTOW Iociie oOpaOOTKM mapoM, YyKas3blBaja Ha HalU4yue
TIEPUONIECKON CTPYKTYpHI, IOBTOpsIoIIeiics yepes kaxabie 7,0 A. Tlocne Toro kak pactsaHyTas
npu o0pabOTKe HapoM IMIEpCTh BO3BpAIlaNach B CBOE HCXOJHOE COCTOSHUE, CTPYKTypHas
e/IMHMIA BHOBb TOBTOPAJIACh C MEPHOAMYHOCTBIO 5,2 A. XoTa 5TM HabmIOACHUS MOCTY KU
KJIIOYOM K MOHUMAaHHMIO MOJEKYJSIPHOW CTPYKTYpHI IIEPCTH, B TO BpeMs AcCTOepH HEe CMOT UX
UHTEPIPETUPOBATH.

a) Mcxons M3 COBPEMEHHBIX JAaHHBIX O CTPYKTYpe ILIEPCTH, OOBICHUTE pE3YJIbTaThl
HKCIIEPUMEHTOB ACTOEpH.

0) Ecnu mepcTsiHble BElM CTUpPaTh B ropsdyei BOJE WIH CYIIUTh FTOPSYUM BO3AYXOM, OHU
CaJiATCs, a C LIEJIKOM B ITOJI0OHBIX YCIOBHUSX HUUETro He MPOoUCcXoauT. OOBSCHUTE 3TO SBJICHHE.

3. CKOpOCTb CHUHTE3A G-KepaTHuHa BOJIOC

Bonocsr pactyt co ckopoctbio 15—20 cM B roa. 3oHa pocta X \\
HaxoJWUTCA Y OCHOBaHHUS BOJOCAa, TJ€ B KIETKax 3MHAepMHUca \ : - ['"
CHUHTE3MPYIOTC M CKPYYMBAIOTCS HUTH o-KepatuHa (puc. 4-10). (RN R
OCHOBHBIM CTPYKTYPHBIM 3JJIEMEHTOM (i-K€paTUHA SIBJISETCS O~ .a“'[ e T
chmpanb, BHTOK KoTopoil mmeer mar 54 A wu comepxur 3,6 ' \
AMUHOKHUCIOTHBIX  octaTtka (puc. 4-4, 06). Cuuras, uTO dmm—
JTUMHUTHPYIOIIUM (AaKTOPOM pocTa BOJOC SBISETCS OHMOCHHTE3 s A
cnupaseil  KepaThHa, pacCUUTalTe  CKOPOCTh  0Opa30BaHUS 24

Tlunepevisedt cpes wotoca

NeNTHAHBIX CBA3€M o-KepaTHHAa (YMCIO NENTHIHBIX CBSI3eH B
CEeKYyH]y), KOTopasi o6ecrieunBaeT HabI0aeMblii pOCT BOJIOC.

4. Iucynbpuanbie CBSI3U ONPeIes s 0T CBOHCTBA MHOTMX 0€JIKOB

B Monekynax pszna mpUpOJHBIX OEIKOB COAEPXKUTCS MHOTO JUCYNb()UIHBIX CBS3EH,
npuYeM MeXaHUYeCKHEe CBOMCTBAa OENKOB (IIPOYHOCTH Ha Pa3pbIB, BS3KOCTh, TBEPAOCTh U JIP.)
KOPPEeNUpPYIOT € YUCIOM JUCYlIbPUIHBIX cBa3ei. Hampumep, Ooratblii aucynb(uIHBIMU
MOCTHUKaMH O€IIOK TIIEHWIIBI TJIYTEHWH ONpeeNsieT BS3KOCTh M JJaCTUYHOCTH TecTa,
IPUTOTOBJICHHOTO U3 MIIEHUYHON MyKU. TOYHO Tak e TBEpAbI M MPOYHBIN MAHIUPh Yeperaxu
00513aH CBOMMH CBOWCTBAMH CETH AUCYIb()HUIHBIX CBA3EH B MOJICKYIIaX O-KepaTHHA.

a) KakoBa MonekymnsipHas OCHOBa HaOJIIOJJaeMOH CBSA3M MEXIY YMCIOM IHCYJIb()UIHBIX
MOCTHKOB M MEXaHUYECKUMH CBOMCTBAMHU OEIKOB?

6) BonbmMHCTBO TIOOYISIPHBIX OEIKOB ACHATYPUPYIOT U TEPAIOT AKTUBHOCTH IPHU
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KpaTkoBpeMeHHOM HarpeBanuu na0 65°C. Ho s geHatypauuu TJI00YJISApHBIX OENKOB,
COJEpXKALMX HECKOJIbKO AUCYIb(QUAHBIX CBs3eil, OObIYHO TpeOyercs Oosiee JUIMTENBHOE
HarpeBaHue Tmpu Oojee BBICOKOW Temmeparype. I[IpuMepoM MOXET CIIyKUTh OBIYHid
[NaHKPEATUYECKUH WHIMOMTOp TPUIICHHA, HMEIOIIMNA OAHY IOJUIENTUAHYI Lenb H3 58
AMHHOKHUCIIOTHBIX OCTaTKOB M COACpXKALIMA TPH IUCYIb(UIHBIX MOCTHKA. Eciam 3ToT Oenmok
J€HaTYypupOBaThb HAarpEBAHHMEM, a 3aTE€M OXJIAJUTh, TO €ro aKTUBHOCTb BOCCTAHABIIMBAECTCS.
KakoBa MosieKysipHasi OCHOBA JAHHOT'O SIBJICHUS?

5. bakTepuopoaoNCUH — 0eJIOK MyPILYPHOl MeMOpaHbI

[lpu OnarompusTHBIX BHEUWIHWX ycioBusix Oakrepusi Halobacterium halobium,
obuTaromnas B COJEHBIX BOJAOEMAaX, CHHTE3UPYEeT MeMOpaHHbIN Oenok OGakTepropoaorncun (Mr =
26000), wmeromuii MypIypHYIO OKpacKy Ornaromapsi cojepralieMycss B HEM PETHHAIIO.
Monekynbl 3TOoro Oenka oOpa3ylOT B KIETOUHOM MemOpaHe arperatbl B BUJIE <«ITyPILypPHBIX
3aIUIaTOK». BakTepuOpOAOINICHH NEUCTBYET KaK AKTUBUPYEMBIM CBETOM IIPOTOHHBIM HAcoC M
cHaOXKaeT KJIETKH SHepruei. PeHTreHOCTpYyKTYpHBIN aHanu3 Oenka Mmokasall, 4YTO OH COCTOUT U3
CeMH TapaJlJIeNIbHO PACTIOI0KEHHBIX O-CIIUPAIBHBIX YYaCTKOB, KXKABIN U3 KOTOPBIX MEpPEeceKaeT
MeMOpaHy OakTepuanbHON KIeTku (TonmmHa MemOpanbl 45 A). Onpenemurte MUHMMaIbHOE
YHCJI0 aMUHOKHCIOTHBIX OCTaTKOB, HEOOXOMMMOE IJisi 00pa3oBaHUs O-CHHPAIBHOTO y4acTKa,
CIIOCOOHOTO TOJHOCTBIO MPOHU3BIBATH MeMOpaHy. OLEHUTE JT0JII0 AMUHOKHUCIOTHBIX OCTAaTKOB
0aKTepUOPOAOIICHHA, 3a/ICHCTBOBAaHHBIX B 00pa3oBaHUM O-CHUpAJEH (cuuTaliTe, YTO CPEIHSSA
MOJIEKYJISIpHAsl Macca aMMHOKUCIIOTHOTO ocTaTka paBHa 110).

6. Yucao NOJIMIENTHIHBIX Lienel B OJTUTOMEPHOM Oeke

O6pazenr (M = 660 r) onuromepuoro 6enka ¢ Mr = 132000 o6paboTanu u30bITKOM 2,4-
TUHUTPOPTOPOCH30Ma B cNAOOIIEIOUHOM cpeie 0 3aBepIICHUS XUMUYECKOW peakiuu. 3aTemM
IICIITUOHBIC CBsA3HU Oeika MOABEPTIIN IMMOJTHOMY T'HAPOJIN3Y I1OA )ICﬁCTBHGM COJISSHOU KHUCIIOTBI npu
HarpeBaHuu. B ruaponuszate 0OHapyKEHO 5,5 MT BeIIeCTBa CIEAYIOMIErO CTPOSHUS:

O,N HSCYCHS
CH
N
H

“SCOOoH

NO,

Hukakux ngpyrux 2,4-mTHHUTPOGEHWIBHBIX MPOU3BOJHBIX AMHHOKHCIOT HE OBLIO
0OHapyKEHO.

a) OObsAcHUTE, KaK HA OCHOBAHWU JAHHOW HWH(OpPMAIMK MOXHO OIPEACTUTh YHCIIO
MOJIMTIETITUTHBIX TIETIEH B OJIMTOMEPHOM OEJIKe.

0) Onpenenute YUCIO MONMUIETITUIHBIX LIeTIel Oernka.

B) Kakue npyrue Mmeronpl aHaigu3a IOMOINIM ObI BaM OIpPENETUTb, SBIAIOTCS JIU
MOJIMTIENTUIHBIE [IeTIH JAHHOTO OeNka WACHTUYHBIMU WM Pa3IndaloTcs?

BOITPOCBHI K CEMUHAPCKOMY 3AHSTHUIO Ne 4
IlnaH 3anaTHA:

1. Monocaxapunsl. Kmaccudukamnus. Ctpoenue.

2. CrepeoxuMusi MOHOCaXapHua0B.

3. OcoOEHHOCTH XUMHYECKHX CBOMCTB MOHOCAXapHIOB.

4. Buoxumus mpoLEeccoB, MPOTEKAIOUIUX C YH4aCTHEM MOHOCAXapH/I0B.

3AJIAYM 1151 PEIIEHUST
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1. CaxapocnupTsl

B caxapocnuprax (IIpOM3BOJHBIX MOHOCAXapUAOB) KHUCIOPOJ KapOOHWIBHOW IpYyIIIbI
BOCCTaHOBJICH /10 00pa30BaHus THAPOKCUIBHOM Tpynnbl. Hanpumep, D-rnunepanbaerna MoxHO
BOCCTaHOBUTH 110 riuuepuHa. OnHako mocneqHuii He 0003HayvarT ¢ nomoiupo OykB D wmmm L
OOBbsicHUTE, TOYEMY.

2. Touka miaBJjieHHs 03230HOB — MPOU3BOIHBIX MOHOCAXAPU/I0B

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

H O

N\ 7/

(l? H—(|3=NNHCGH5
H— (lz OH C,H,NHNH, (,J—NNHCGH,,
HO—C—H e SHO— C—H
H— ? OH H— (IJ OH
H— (Il OH H (I? OH

CH,OH CH,OH
[noxo3a 0323011 rNIOKO3b!

TemnepaTypy mJaBlI€HHUsI 3TUX BEIIECTB JETKO ONPEACNSIOT U HCHOJB3YIOT JUIs
XapaKTEePUCTUKN KaXJIOT0 M3 HHUX. OTO CBOMCTBO HCHOJNB30BAIM IPH HJIECHTU(PHUKALUU
MOHOCAXapuA0B JI0 MOSIBJIEHUS BBICOKOI(PEeKTUBHON xkuaKkocTHON Xxpomatorpadun (BOXKX) u
ra30’HUAKOCTHON XpoMmaTorpaduu. Huxe npusenens! Temmeparypsl miaBiaeHus (Tr,) HEKOTOPIX
03a30HOBBIX POU3BOIHBIX AJIb/103.

Momnocaxapu Tnx MOHOCaxapuna, °C T 03a30Ha, °C
I'mroxo3a 146 205
Manno3a 132 205

I"anaktoza 165-168 201
Tano3a 128-130 201

Kak BuaHO u3 TaOmuIbl, OINpeleNeHHbIe Mapbl NPOU3BOJHBIX HMEIOT OJUHAKOBBIE
TEMIIepaTyphl IUIABJICHUS, XOTSI MCXOJHBIE MOHOCAXapH/bl Pa3IMYaIUCh M0 ATOMY MapaMmeTpy.
[Touemy riroko3a ¥ MaHHO3a, a TAKXKE TAJIAKTO3a U Tao3a 00pPa3ylOT 03a30HBI C OJMHAKOBBIMHU
TEeMIIepaTypaMH ILJIaBJICHUA?

3. Bzaumonpespamenusi popm D-riioko3st

OnuH  crepeom3oMep MOHOcCaxapuja, pacTBOp KOTOPOTO BpallaeT IJIOCKOCTb
MOJISIPU3AlMN  CBETa BIIEBO (IIPOTHB YacCOBOM CTPENKH), HA3bIBACTCS JIEBOBPAIIAIOIINM U
o0o3Hauaercsi (—); BTOPOH CTEpPEOM30OMEp, KOTOPBIM BpallaeT IJIOCKOCTbh MOJSPU3ALUMN CBETa
BIIpaBo (MO YacoBOW CTpeJiKe), Ha3bIBaeTCsl IpaBOBpallalOlIMM U oOo3HauvaeTcs (+).
OKBUMOJIpHBIE cMecH 00enX (GOpM HE BpAIlAOT IUIOCKOCTH MOJISIPU3ALINU TPOXOAAIIETO CKBO3b
HUX CBETA.

Onrtuyeckass aKTHUBHOCTb CTEPEOM30MEpa KOJMYECTBEHHO BBIPAXKAETCS B TEpPMHUHAX
ONTUYECKOTO BPALIEHMS, T. €. ONpPEIENAeTCs] YUCIOM TpalycoB, HA KOTOPOE IOBOPAYMBACTCS
IUIOCKOCTH TMOJISIPU3ALIMHU CBETA MOCIIE MPOXOXKICHHUS Yepe3 pacTBOp € 3aJJaHHON KOHIIEHTpAaLueH
Y 3aJaHHON TOJIILUHON CJIOA.
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Vrnensnoe Bpamenne ([a]F -

dbopmye:

) ONTUYCCKHU AKTHBHOTO BCHICCTBA ONPCACIACTCA 110

malmoiaesne onTeyeckoe spamenie ()

[a]f™ =«
JUTHIG OHTHYECKOTO

iy () X KOMIENTDAINS (r/mn)

ITpu 3TOM cnenyer ykasbIBaTh TEMIEpATypy pacTBOPA U JUIMHY BOJIHBI M1AJAIOLIET0 CBETA
(00br9HO 31O D-1unus Na, 1. €. 589 uMm).

CBexenpuroToBIeHHbIA PacTBOpP 0-D-Ti1r0K03bI UMEET BEIMYMHY ONTHYECKOTO BPAILCHHSI
+112°. C TeueHueM BpPEMEHHU OINTUYECKOE BpPALLEHUE IIOCTENIEHHO CHUXAETCS W JIOCTHIaeT
PaBHOBECHOTO 3HaueHus [a]3” ©=+52,5°. HampoTuB, CBEKEMPUTOTOBICHHBINH pacTBop (o-D-
[JIIOKO3bl XapaKTEpU3yeTCsl 3HaYEHHEM OITHYecKoro BpauieHus +19°. Onrtuueckoe BpalleHue
3TOr0 PacTBOpa CO BPEMEHEM YBEIMUYUBAETCS U IOCTUTAET TOT'O K€ PABHOBECHOI'O 3HAYECHHUS.

a) Hapucyiite nmpoekimonnsie ¢popmynsl Xeyopea aist o- 1 (B-¢popm D-rmrokos3sr. B uem
COCTOUT OCHOBHOE pa3Inyue MeXy HUMH?

0) OOwsicHHWTE, TOYEMYy INPH XPAHEHUH paACTBOpa 0O-(GOPMBI BETUYHMHA ONTHYECKOTO
BpamieHus ymenbuiaercs? Ilouemy pactBopbl o- u (B-¢opm D-rimroko3sl B OJMHAKOBBIX
KOHLEHTPALHUAX TOCTENEHHO IPUXOAT K OJJMHAKOBOMY 3HaYEHHIO ONITUYECKOTO BpaIleHUs?

B) PaccuuraiiTe mnpoueHTHoe cozepkaHue obeux ¢opM D-rimoko3sl B COCTOSHUU
paBHOBECHS.

4. Konpurypanus u kondopmanus

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

5. CTpykTypa MOHOCaxXapuaoB

[lepeuncnure oOmIMe CTPYKTYPHBIE YEPTHl M PA3IUYUS IS KaKIOW Mapbl BEIIECTB: a)
1eJUTI0NI03a U TIKoreH; 0) D-rimoko3a u D-dbpykTo3a; B) ManbT03a 1 caxaposa.

6. Bkyc mena

@®pykTo3a, BXOIAIIasi B COCTaB MeAa, IJIaBHBIM 00pazoM HaxomuTcs B Buue [-D-
MAPaHO3bl. DTO OJMH M3 CaMbIX CIAJIKUX W3BECTHBIX YIJIEBOJIOB: CJIAJIOCTh (PPYKTO3HI B JIBa pasza
MPEBBIIIAET CHAAO0CTh TNOKO3bl. DpykTo3a B dopme B-D-dypanossl ropazno mMeHee ciaakas.
IIpu HarpeBanuu mMeaa €ro CiajoCTh MOCTENEHHO CHUXKaeTcs. KpoMe Toro, KyKypy3Hblil cHpoI €
BBICOKHM coJiepkKaHueM (PYKTO3bl (KOMMEPUYECKHIl MPOIYKT, B KOTOPOM OOIbIas 4acTb
TJTFOKO3BI TIpEeBpalieHa Bo (PyKTO3y) MUCIONB3YIOT ISl MPUIAAHUS CIAJOCTH XOJOIHBIM, HO HE
ropsynuM HanuTkaMm. Kakoe XuUMHYecKoe CBOWCTBO (DPYKTO3BI JIEKUT B OCHOBE ITHUX
HaOJIFOqeHnit?

7. BoccTanaBiuBawouue Aucaxapuabl

Jucaxapun, sIBISIFOIIMIACS TMO0 MaIbTO30M, MO0 caxapo3oi, 00padaThIBalOT PaCTBOPOM
®enunara. Ob6pasyercst kpacHas okpacka. Kakon mucaxapum Obut B pactBope? OOBSICHUTE CBOI
OTBeET.

8. Ucnoib30BaHMe IIIOKO300KCH/A3bI /ISl ONIpe/ie/IeHUsl YPOBHS IVIIOK03bl B KPOBH

depMeHT TIIOKO300KCHIa3a M3 TuiecHeBoro rpuda Penicillium notatum xartamusupyer
okucnenne B-D-riaroxo3sl 10 D-rimtokoHo-0-makToHa. DTOT (EPMEHT KaTalu3HpyeT PEaKIUio
TONBKO (-aHoMepa, HO HE BIHSET Ha o-aHOMep. HecMoTps Ha 3Ty cnenuduIHOCTh, PEeaKIus ¢
[JIFOKO300KCH1a301 OOBIYHO HMCIIONB3YETCSl B KIMHUYECKOM MPAKTUKE ISl ONpeAeeHUs 00IIero
COJIEpXKaHUs TIIOKO3bI B KPOBH, MPEACTABIISIONICH c000W cMech o- U B-ritoko3bl. [Touemy 3T0
Bo3MOXxkHO? Kakue eme mnpeumymiecrBa, KpoMe BO3MOXHOCTH  OINpPENEeNiATh HHU3KHUE
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KOHILIGHTPAllUK TJIIOKO3bI, MMEET TJIIOKO300KCUAA3HbI METOJ ONpENeSIEHUs TIIOKO3bl 10
CpaBHEHHIO ¢ MeToAoM Denunra?

9. AHOMepBI caxapo3bl

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

10. I'enTHOOMO32

I'entno6uosa (D-Glc(B1—6) D-GIc) — a0 aucaxapui, BCTPEUAIOMIMICA B HEKOTOPBIX
pacTUTENBHBIX TIHMKO3WIaX. KM300pazure CTPYKTYpy OSTOTO COCIWHEHUs. SIBIseTcs nu 3TO
BEIIIECTBO BOCCTaHABJIMBaONIMM caxapom? [loaBepraercs i1 OHO MyTapoTaruu?

BOINIPOCHI K CEMUHAPCKOMY 3AHSTHUIO Ne 5
IlnaH 3anaTHA:

1. Jlumuaer. Knaccudukanus. Ctpoenue.
2. Ponb munuioB B (hOpMHUPOBAHHUH KJIIETOYHBIX MEMOpaH.
3. Ankamousl. OCHOBBI KIacCU(UKAIUH.

3AIAYH 1151 PEIIEHNS

1. O0cyxneHne TEPMUHA «JTHIHIB

Yro takoe «mnua»? Yem IUnuasl OTIAMYAIOTCS OT JPYTHX OMOMOJIEKYJ — aMUHOKHCIIOT,
HYKJIEMHOBBIX KUCJIOT U O€IKOB?

2. Ilpurorosienue coyca Bearnaise

Bo Bpewmst mpuroroenenus coyca Bearnaise simuHble )KeNTKH BOMBAIOTCS B PACILUIABICHHOE
Macio, 4ToObl CTa0MWIM3MPOBaTh coyc W u30exarb pazgeneHus ¢as. CTabMIM3HpyrOIUM
areHTOM B SIMYHOM XeJNTKe sBJsieTcs JeuuTuH (pocaruamixonun). [Ipeamnonoxure, nouemy oH
TaK JEHUCTBYET.

3. CTpyKTypa oMera-6 :KupHO KHCJIOTHI

N3006pa3ute cTpykTypy oMera-6 >kupHOi KMCIoThI 16:1.

4. KataauTuyeckoe ruiipMpoBaHye PacTUTEJIbHbBIX MaceJl

Karanutnueckoe ruapupoBaHHME, HCHOJIB3YEMOE B MHUILIEBOM IPOMBIIIJIEHHOCTH,
IIPUBOAMT K MPEBPALICHUIO JBOMHBIX CBA3EH KUPHBIX KUCIOT B cBsA3M —CH,—CHo>—. Kak 310
U3MEHEeHHE BIMAET Ha (U3NYEeCKHe CBOWCTBA Macen?

5. HecTaOMIbHOCTH TPHALMJITJIMIIEPU/IOB B IIEJIOYHOM cpe/e

OOuenpuHATON MpOUEAYpPOH JUIsl OUYMCTKU JKUPOYJIOBUTENS B PAKOBUHE SIBISETCS
no0aBlieHHE CPEICTB, COAEpXKalMX TuApokcun Hatpus. OObsICHUTE, MOYeMy OHH Tak
JIEHCTBYIOT.

6. l'maposaus aMnuaIoB

HazoBure mnpoaykTsl Msrkoro rugaponusa pasbasienHbiM NaOH a) 1-creapomn-2,3-
JTUTIATEMUATOMI THIeprHa; 0) 1-manbmuTons-2-onemwndocharuaniaxonnHa.

7. BiusiHHe NOJSAPHOCTH HA PACTBOPHUMOCThH

24



Pacnonoxute CJICAYIOIIUC COCAUHCHUA B MOPAAKEC YBCIUUYCHUA PACTBOPHUMOCTU B BOIC!:
TPUAOWITIIMIOECPUH,; JUAWITIANIOCPUH 1 MOHOAIIUITTIUICPHUH, IIPUUEM BCC OHU COACPKAT TOJIBKO
NAJIbMUTUHOBYIO KHCJIOTY.

8. Asikasiouabl — 3T0O HAPKOTUKU?

Haiite monpoOHBIi 0TBET Ha Bonpoc. O0oCHYHTE.

9. AKTMBHOCTb TeO(PUIJIMHA U TEOOPOMHMHA

OxapakTepu3yiTe OHOJOTHYECKYI0 aKTHUBHOCTh QJIKAJIOUIOB TeO(PHIIMHA W TEOOpOMHUHA.
Hanummure cxemy a3onbpHON TayTomMepuu i TeodrurmnHa. O0nmagaeT Iu a30JIbHON TayToOMepueit
teoOpomuH? CBoil OTBET TmoOsicHUTE. Hamummre uIsi HEro cxemy JaKTaM-JaKTHMHOU

TAayTOMCPUH.
(0] CH (0]
D AT
\N/ji> \N/ji>
O)\T K O)\T K
CHj3 CHy

TeobpomuH TeodmnnuH

10. HuxkoTun
OxapakTepu3yiTe CTpOCHHE, OHOJOTHMYECKYI0 aKTUBHOCTh W PACHpPOCTPAHCHUE B
MPHUPOJIC HUKOTHHA.

11. Peaknuy HUKOTHHA

Hanummre ypaBHEHME peaklMd OKUCIEHUs HUKOTHHA okcuaoMm xpoma (VI), ecau npu
3TOM 00pa3yeTcsi HUKOTUHOBAs KUCIIOTA.

12. Kopenn

OxapakTepu3yiite CTpoeHHe, OMOJOTHYECKYI0 aKTUBHOCTh U PACTIPOCTPAHEHHE B MIPHUPOJIE
ko(enna. [lonBepraercs a1 KohenH JIaKTaM-JTaKTUMHON U a307bHON TayToMepuu? CBOIl OTBET
MOSICHUTE.

IIPHMEP KOHTPOJIbHOH PABOTHI 1

1. Crpoenne xnerxu. a) Eciu yBenmmunts kiaetky B 10 000 pas (Takoe yBeaumdeHHE OOBIYHO
JIOCTUTAETCs B 3JIEKTPOHHOM MHKPOCKOIIE), TO Kakoro pasMmepa oHa ctana 0s1? [Ipennonoxure,
YTO BBl PACCMATPUBAETE «THUIIUYHYIO» IYKAPUOTHUECKYIO KIETKY ¢ AUaMeTpoM 50 MKM.

6) Ecnam BbI paccMarpuBaeTe MBIIICUYHYIO KJIETKY (MHOIIMT), CKOJBKO B HEHM COIEpKUTCS
Monekyn aktuHa? (CuuTaiite, 4TO KJIeTKa UMEeT chepruueckyro GopMy U He CONEPKUT HUKAKUX
JIPYTUX KOMIIOHEHTOB; MOJIEKYJBl aKTHHAa UMEIOT chepuyeckyto ¢opmy W amamerp 3,6 HM;
00BeM cdepbl paBeH (4/3)nR3)

B) Ecniu BbI paccmaTpuBaeTe KJIeTKy MedeHH (renaTouT) TaKuX K€ pa3MepoB, CKOJIbKO B HEH
MOXET cojepkaTbcsi MUTOXOHIpUA? (CunraiiTe, 4To KiIeTKa uMeeT cheprueckyro GopMmy U He
COJICPKUT HUKAKHX JPYTrUX KOMITOHEHTOB, MHTOXOHIPUU HMEIOT CQepudeckyro ¢opMy H
muametp 1,5 MrM.)

r) [I1r0K03a CITy)KUT OCHOBHBIM MCTOYHHUKOM SHEPTHHU JUTsl OONBIIMHCTBA KIETOK. [IprHIMAas
BHYTPUKJICTOYHYIO KOHIIEHTPAIIMIO TIIOKO3bI paBHOU 1 MM (T. €. | MHJUIMMOIIB/)T), paccUUTanTe
YHCIIO MOJIEKYJI TJIFOKO3bI, COAEPKAIIUXCS B HAIllEH TMIIOTETHYECKON AYKapUOTHUECKON KIIETKE
(chepuueckoii  dopmser). (Uucmo ABoraapo, paBHOE dYHCIy MOJeKyl B 1 moie
HEHMOHHM3WPOBAHHOTO BEIIECTBA, COCTaBisAeT 6,02 102 )
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2. CKOIIBKO pAa3iIMYHBIX AUNEOTHAOB MOXKHO IOJYYUTh, HCIOJIB3YS TONBKO TJIMIMH M
anaHuH? Hanuiure cxemy npeBpalieHui.

3. Ompenenure CTPOSHHE CIIOKHOTO AdPHpa O-aMHUHOKUCIOTHI, €CJIM HM3BECTHO, YTO OH
conepxkurt 15,73% a3ora o macce.

4. I'eMornoOMH B3aMMOZCHCTBYET C KUCIOPOAOM C 00pa3oBaHHEM KOMIUIEKCa, B KOTOPOM Ha
4 MOJIb KACIIOPO/Ia MPUXOAUTCS 1 MOJIb reMoriioOnHa. BeraucuTe 4nuciio MoJIeKyl TeMOTrIo0OHHa,
HeoOxoaumoe IS ieperoca 1 mit kucioposa (H.y.).

5. ducaxapun, SBISIOMIMICS THOO0 MaabTO30H, MO0 caxapo30il, 00pabaThIBAIOT PacTBOPOM
®enunra. Obpasyercst kpacHas okpacka. Kakoi mucaxapua Obut B pactBope? OOBSICHUTE CBOM
OTBET.

6. Kakue cBsa3u B mosekysne o-D-riroko3sl JoKHBI OBITH pa3opBaHbl, YTOOBI MOJIEKYJia
npussiia konurypamuio -D-rmoko3s? Kakue cBsizu HyKHO pa3opBaTh, YTOOBI MpeBpaTUTh D-
0K03y B D-maHHO3Y?

TECTOBBIE 3AJIAHUSA
IIpumepHbie 3ananus Tecra Nel

1 Ilokaxxute MOC/IEI0BATEILHOCTh PEAKUMH BUTKA CINHPAJH [B-OKHCIEHUS KUPHBIX
KHCJIOT:

obpa3zoBanue anuia-KoA u anerun-KoA;
obOpazoBanne eHouI-KoA;

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

A OWON -
1

2. OauH UK crmpaJjim B-OKI/ICJ'ICHI/IH BKJIIOYaeTr 4 mocJIcA0BaTC/IbHBIX PpPEaKIUU,

BbIOepHTE
NPAaBUJIbHYIO M10C/IE/I0BATEIbHOCTD:

1 - Oxkucnenue, 1eruipupoBaHue, OKUCICHHE, paclleIUIEHUE.

2 - BoccraHoBneHue, A1erHIpUPOBAHUE, BOCCTAHOBIICHHUE, paCIlleIIEHHE.
3 - JlermapupoBaHue, TUApATALNS, IETUPUPOBAHIE, PACIICTIICHUE.

4 - TunpupoBanue, feruapaTanus, THAPUPOBAHNE, PACILEIICHHE.

3. CpaBHuTe npouecc B-okucjeHus1 H OHOCHHTEe3a )KMPHBIX KHCJIOT:

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

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

B — O6a mporecca. 3 Ucnonbsyercs kopepment HAJIOH,.

I' — Hu onve u3 HuX. 4 Vcrionp3yeTcs ATpaT Kak CyOCTpaT peaKIui.

IIpuMmepHbIe 3agaHusA TecTa Ne2

1 buosornyeckumMu PyHKUMAMH 0€JIKOB ABJIAIOTCS:
1) TpancnopTHas

2) KaTanuTHIeCKas

3) 3amuTHas
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4) renernyeckas

2 @ynkuus 0ejIKa reMorJio0uHa:

1) 3amacaeT KuCI0po B MbIIIIAX 2) HEPEHOCUT KUCIOPO K

TKaHAM

3) CUHTE3UPYET KUCIOPOA B KJIETKAX 4) pacxolyeT KUCIOpPO B OpraHU3Me
3 I'maposin3 0eJIKOB — 3TO:

1) pa3zpyiieHre BTOpHYHON M TPETUYHOM CTPYKTYPHI OCIKOB

2) TO K€ camoe, YTO U JIeHaTypalus OeKoB

3) HeoOpaTuMoe pa3pylieHUue CTPYKTYPhI OSITKOB ¢ 00pa30BaHUEM aMUHOKHUCIIOT
4 B pe3yJbTaTe ruIpoJM3a CJI0KHBIX 0eJIKOB 00pa3yloTcs:

1) aMmuHOKHUCIIOTHI 2) amMmMHaK 3) Boja 4) HeOEITKOBBIE KOMITOHEHTBI

5 Jdenarypauusi 0eJIKOB — 3TO:

1) paspyuiennue TpeTHYHON CTPYKTYpPhI OEITKOB

2) pa3pylieHue TPeTHYHON U BTOPUYHOM CTPYKTYphl OEIKOB

3) paspylieHne TPETUYHON, BTOPUYHOIN U IEPBUYHON CTPYKTYPHI OCIKOB

IIpumepHble 3axanus Tecta Ne3

1 Kakyio ()yHKIHIO BHINOJIHSIOT (p)ePMEHTHI B KUBBIX OPraHu3Max?
1) nuTarenpHyO 2) 3aIUTHYIO 3) KaTAIUTUYECKYIO 4) TPaHCIOPTHYIO

2 Orianuns pepMEeHTOB OT HEOMOJIOTHYeCKHX KaTAIU3aTOPOB 3aKIKYAI0TCH:
1) obnamaroT crienupUIHOCTHIO JCHCTBHS 2) MEHEE aKTUBHBI, 4eM HEOMOJIOTUYECKUE KaTa-
JU3aTOPBI 3) MPOSBISIOT BRICOKYIO aKTHBHOCTD ITPU YMEPEHHOM TeMIIepaType

3 B ocHoBe kiIaccupukanuu GepMeHTOB HCIOJb3YyeTCs:
1) xumuueckas npupoaa pepmMeHTa

2) xuMu4eckas npupoja cyoctpaTa

3) THIT KaTaIM3UPYEMOH peaKIiuu

4) mexaHu3M JieicTBUA (hepMeHTa

4 Ilpu ruaposnse pepMeHTHI pacnagalTcs HA:
1) 6enku

2) aMUHOKHUCIIOTBI

3) HeOeNKOBbIE KOMITOHEHTHI

4)ammuak

5 C noBbllIeHHEM TeMIIEPATYPbl AKTHBHOCTH ()epMEHTOB:
1) noBeilaercs 2) noHmwxkaercs 3) He U3MEHETCS
Kpurepuu oieHKHM TeCTOBbIX 3a/1aHMM:

— ot 81% 1o 100% mpaBUIBHBIX OTBETOB M3 OOIIETO YMCIIA MPEIbIBICHHBIX TECTOBBIX 3aaHUN
CTYJEHTY BBICTABIIIETCS OLIEHKA ~ OTIUYHO ’;

— 0T 51% mo 80% mpaBUIIBLHBIX OTBETOB W3 OOIIETO YHCIA MPEIBSIBICHHBIX TECTOBBIX 3aJaHUN
CTYJEHTY BBICTABIIETCS OLIEHKA ~ XOpoUo’’;

— ot 31% no 50% mnpaBWIIBHBIX OTBETOB M3 OOIIETO YMCIA MPEABIBICHHBIX TECTOBBIX 3a/laHUN
CTYAECHTY BBICTABJISIETCS OLIEHKA *’yJIOBJIETBOPUTEIBHO ;
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ot 0% mo 30% mnpaBWIBHBIX OTBETOB W3 OOMIETO YHCIa MPEIbSBICHHBIX TECTOBBIX 3aJaHHMA
CTYACHTY BBICTaBJISIETCS OLICHKA ~ HEYAOBJIETBOPUTEIBLHO .

Tembl pedepatoB

1. DHepreTuueckas IEHHOCTD KUPOB.
. MexaHu3Mm feicTBus IM301MMa U O-XUMOTPUHCHHA.
. Baxwneiine MmyTareHsl, TOKCUKOJIOTUSI OCHOBHBIX PEareHTOB JUIsl OpT. CUHTE3A.
. UckyccTBeHHas M CHHTETHYECKasl MUIIA: TPOOJIEMBbl U IEPCPEKTHUBBI.
. @epMeHTHI Kak BaxkHemme onomuiienn ®AB.
. CoBpeMeHHbI€ ITpeICTaBIeHHs 00 a03UMax.
. THUIBI MOJIEKYJIIPHBIX U MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBUI B OMOMOJIEKY1aX.
. CoBpeMeHHbIe MTPECTABICHHS O CTPYKTYpe U (PYHKIHUAX reHa.
. 'OpMOHBI — BaKHEWIINE PEryJIATOPHI MPOLECCOB META00IU3MA.
10. MexaHu3MBbI ICHCTBUS SHAOP(HUHOB U SHKE(PATHHOB.
11. Ilpobnema TpaHC-U30MEPOB KUPHBIX KUCIIOT.
12. Xumust OMOJIOrMYECKH aKTUBHBIX COEAMHEHHH Ha pyOeske CTOJIETHi.
13. AnxoronpHast 3aBUCUMOCTh: OMOXUMHYECKUE TPHIUHBI.
14. MognenupoBaHue (GpepMEHTATUBHBIX IIPOLIECCOB.
15. ButaMuHBI 1 MUKPOHYTPUEHTBHI.
16. Teopuy BOZHUKHOBEHUS U PA3BUTHUS XKU3HU
17. Ctpoenue u CTpyKTypa rIo0yISIpHBIX OSTKOB
18.CtpoeHnue u cTpykrypa puOpmispHbIx OeJIKOB
19. ®epmeHTHI, yUacTBYIOIINE B PACIICIUICHUH aMUHOKHCIIOT
20. I'enHas uH>XeHepus. Y Crexu 1 mpoodIeMbl
21. Xumuueckuit v (hepMEHTATUBHBIN CHHTE3 MOJUHYKIICOTHIOB
22. ButaMHHbBI HE3aMEHUMbIE OPraHMYECKUE KOMIOHEHTHI MU
23. Monunbaen, BaHaIMi ¥ HUKEJIh KaK KOMIIOHEHTHI HEKOTOPBIX (DepPMEHTOB
24. buonornyeckoe 3Ha4YeHUE NOHOB KaJIbIHsI, XpOMa, OJI0BA U aTFOMUHUS
25. XuMus apIxaHus
26. XuMHsi IMMYHUTETa
27. Xumusi HeHPOSHIOKPUHHOHN PeryIsiiuu
28. Xumus 3peHust
29. X¥uMHSsI MBITIIEYHOTO COKPAIIECHUS
30. CTuMynsSTOPHI pOCTa pacCTeHUN
31. T'opmoHsI
32. Xumuueckue pyHKIIUH KOMIIOHEHTOB KJIETKH.
33. [lepeBapuBaHue U BCAaChIBAHUE MTUIIIH.
34. HoGeneBckue naypeatsl B 001aCTH OMOXUMUU M METUITTHBI
35. buonoruyeckue aktuBHble 100aBku (BA/JI)
36. I'enernuecku MmoauduupoBaHHbIE MPOAYKTHL. OnacHocTu. [lepcrieKTUBbI
37. AHTUOKCUJAHTHI B )KUBBIX OPraHU3Max
38. CtBosoBBIE KIETKU. [lepcnekTuBbI
39. CuHTe3 B OpraHu3Me JKUpPOB U POIACTBEHHBIX COCIUHEHUN
40. CuHTe3 B OpraHu3Me TTIOKO3bI (TITFOKOHEOTeHE3)

O 0N WN

Kpurepun ounenuBanus pedepara

OHGHKa «OTJIMYIHO» BBICTABIACTCA, C€CIH pa60Ta CTyACHTa HaIlMCaHa TI'pPaMOTHBIM
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Hay4HBIM S3BIKOM, UMEET YETKYI0 CTPYKTYPY M JIOTHMKY H3JIOKCHUS, TOYKA 3PEHHUs CTYIECHTA
000CHOBaHHA, B paboTe MPHUCYTCTBYIOT CCHUIKM Ha HOPMAaTHBHO-IIPABOBBIE aKThl, IPUMEPHI U3
CyneOHOM NpPaKTUKWA, MHEHUS H3BECTHBIX YUEHBIX B JaHHOW oOmactu. CrynmeHT B pabote
BBIJIBUT'A€T HOBBIE U/IEU M TPAKTOBKHU, IEMOHCTPUPYET CIIOCOOHOCTh aHAJIM3UPOBATh MaTepUall.

OrneHKa «XOpoUIO» BHICTABISETCS, €clii paboTa CTylIeHTa HamucaHa TIPaMOTHBIM
HAay4YHbIM S3bIKOM, UMEET YETKYIO CTPYKTYPY M JIOTHKY HM3JIOKEHHS, TOUYKA 3PCHHS CTYAECHTa
000CHOBaHHA, B paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-TIPABOBBIE aKTHI, IPUMEPHI U3
CyIeOHON MPAKTUKU, MHCHUS U3BECTHBIX YUEHBIX B JAHHON 001acTH.

OLIGHKa «YAOBJICTBOPUTEJIBHO» BBICTABJICTCA, CCJIM CTYACHT BbIIIOJIHWI 3aJaHUC,
OJHAaKO HE IMPOACMOHCTPHPOBAII CIIOCOOHOCTH K Hay4YHOMY aHalIn3y, HC BBICKA3bIBall B pa60Te
CBOCTO MHCHUSA, NOITYCTUIL OIIMOKHU B JIOTHYECKOM 00OCHOBAHHU CBOETO OTBETA.

OreHKa «Hey10BJIeTBOPUTEIbHO» BBICTABIISIETCSA, €CIIU CTYACHT HE BBIMIOJIHUI 3a/laHuE,
WIH BBHITIOJTHWI ero (OpMaibHO, OTBETWJI Ha 3aJaHHBIA BOIPOC, NMPU ATOM HE CChUIANCS Ha
MHEHHUS YUEHBIX, HE TPAKTOBaJ HOPMATHUBHO-TIPABOBBIE aKThl, HE BHICKA3bIBAJI CBOETO MHEHUS,
HE MMPOSIBUJI CITIOCOOHOCTH K aHAIIU3Y, TO €CTh B IIEJIOM IIeb pedepara He JOCTUTHYTA.

Bonpocui k 3x3ameny

1. AMHMHOKHUCIIOTHI. DU3UKO-XUMUYECKHUE CBOMCTBA. CTCpCOXI/IMI/IH. benkosnie n
HCIMIPOTCUHOICHHBIC AMUHOKHUCIIOTHI. 3aMEHUMBIC ¥ HE3aMCHHUMBIC AMUHOKHCIIOTHI.

2. AMUHOKHCIIOTBI KaK CTPYKTYPHBIE 3JIEMEHThI OEIKOB.

3. Ilentuapl, cTpykTypa U cBoiictBa. Crepeoxumusa. OrmpeneneHne  KOHIEBBIX
aMUHOKHCIIOTHBIX OCTaTKOB. @parMeHTanus NENTUIHBIX LIETICH.

4. Xumudeckuil U pepMeHTaTUBHBIA CUHTE3 NENTUI0B. TBepao¢da3HbIi NENTUIHBIN CUHTES.

5. ABTOMaTHyecKHe MeNTHIHbIE CHHTE3aTOPBbI.

6. CTpyKTypHBIE aHAJIOTH TIPUPOIHBIX TETITHIOB.

7. benku. MonekynspHas macca, pasmep U ¢Gopma OEKOBBIX MaKpOMOJEKYJI. MeTobl

BhIIesieHnst OenkoB. Kiaccudukanms 6emkoB.

8. IlepBuuHas cTpykTypa OelkoB M MeToabl ee ompeneneHus. CemeiicTBa O€lKOB U
TOMOJIOTHSI TIEPBUYHON CTPYKTYPHI.

9. BropuuHast cTpykTypa O€IKOB M MeETOAbl ee ompexaencHus. llentuaHas cBa3b U
KOH(OpMAaIUs MOTUIENTHAHON 1end. OCHOBHBIE THITBI BTOPUYHON CTPYKTYpPHI OEJIKOB.
Posb BOJOpOHBIX CBSA3EH.

10. Tpernunas CTPYKTypa OeNKOoB. PentreHocTpyKkTypHBIiI aHaIu3
6uononaumepoB.I o0ynspHble u GubpusipHble 6enku. ['uapodoOHbIe B3aMMOAEHCTBHSL.
Jenarypauus u peHaTypaius OeJIKOB Kak KOONEepaTuBHbIE mpoiiecchl. CBsI3b TPETHUHOMN
U nepBUYHON CTpyKTyp. CTpykTypa M (yHKIMS TTOOMHOB. Muornobus. ['emornoOuH.
bBenku miua3mMel KPOBU M UX UCIIOIB30BAHNUE B METUIIHHE.

11.YerBepTuuHas CTpyKTypa OJHUIOMEpHBIX OenkoB. [lpupona  B3auMoaeWcCTBUil.
Crexunomerpus. buonornyeckoe 3Ha4€HUE OJTUTOMEPHBIX B3aUMOEHCTBUM.

12. Xumuueckass moaucukanus O6enkoB. [IpocTbie M cioxkHble O€IKU. ANONPOTEHHBI U
npocTeTudeckue rpymmbl. Hykineo-, mumno-, Tamko-, XpoMo-, Gpocdo-, MeTauionpoTen Ib.
CeprnoBUAHOKIIETOYHAsT aHEMHUsI KaK MpPUMEpP «MOJEKYISpHON Oosie3Hn». XHUMHUUecKas
cylHocTh MyTauuid. HacnenctBeHHsle HapyiieHns oOMeHa BEIIeCTB.

13. ®ynkuuu 6enkoB B opranuzme. depmentsl. 'opmonsl. TpaHncniopTHbie O€KU. AHTUTENA.
buorokcunapl. AHTHOMOTHKH. MHrHOMTOpPHI W akTUBATOPHI ()EPMEHTOB. ATOHUCTHI U
AQHTArOHUCTHI PEIEITOPOB. DJIEMEHTHI TEOPUU (apMaKOKUHETHUKH.
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14. MoHocaxapuapl — OJIMrocaxapuibl — ToJucaxapuabl. BaxHueiilue cemMelicTBa
MoHOocaxapugoB. Crepeoxumusi. XHUMUYECKHE pEaKLUU. bBHOJOrMYecKn BaXKHBIC
MIPOU3BOAHBIE MOHOCAXAPHUJIOB.

15. Onurocaxapuapl. CTpykTypa ¥ CBOWCTBa. BakHeimme aucaxapuibl U TpUCAXapHIbL.
[Tonucaxapuapl. CTpykTypa, Kiaccupukanusi, CBOICTBa. buonormueckoe 3HaueHHeE.
Pe3epBHBIe U CTpyKTypHBbIE oaucaxapuibl. Hykineo3uasl — HyKJI€OTH 1Bl — HYKJIIEMHOBBIE
KUCIOTBL. CTPYKTYphl HYKIJIE03UJ0B. [lUpUMHUIMHOBBIE W MYpPUHOBBIE OCHOBAHUSI.
VYrneBonHble KOMIIOHEHTH. KoHurypamuss TIHKO3UAHOTO LIEHTpa. XUMHYECKHE
peakuuu.

16. Mononykneotuasl. CTpykTypa, HomeHkiatypa. Kiaccudukamus. Crepeoxumusi.
XUMUYECKUE CBOMCTBA. DBHOJIOrMYECKM BaXXKHbBIE MPOU3BOAHBIE MOHOHYKJIEOTHJIOB.
MOHOHYKJIEOTUABl ~ KAK  CTPYKTYpPHbIE  DJIEMEHTBl  HYKJIEMHOBBIX  KHUCJOT.
[TonuHyKIIEOTH Bl U HYKJIEUHOBBIE KUCIOTHI

17. Knaccuduxamus u Homenknatypa. @ochoamdpupnas csszp. JJHK u PHK. IlepBuunas
CTPYKTYpa HYKJIEHMHOBBIX KHCJIOT. CekBeHHpOBaHHE. XUMHYECKUE U (hepMEHTATHBHbBIC
MpPEBpAIllCHHs] [OJMHYKICOTUIOB. BTopuuHas CTpyKTypa HYKJIEHMHOBBIX KHUCIOT,
nBoiiHas cnupanbs JIHK. KomrmuiemeHTapHble M MEXKIIOCKOCTHBIE B3aUMOJCHCTBUS
HYKJIEUHOBBIX OCHOBaHHH. [Tomumopduzm JIBOMHOU CIIHpATA JHK.
Makpomonekynsipuas  crpykrypa PHK. Crpykrtypa TPHK. Xumunueckuii wu
(bepMEeHTATUBHBIN CHHTE3 MOJWHYKICOTHIOB. ABTOMAaTHUECKUN TBepAO(]a3HbIA CUHTES.
OYHKIUU MTOJTUHYKJICOTHIOB B KUBBIX OpraHU3Max.

18. HykneonpoTeusl. Bupycst u  BupycHble  06one3Hu. —  (GOCPOTUMHUIBI
XKuper. Ctpykrypa, HOMEHKJIaTypa u Kiaccudukanus. HelTpaapHble alyIrInuepuibl.
Bocka. Crepouasl. TeprieHsl. IIpocrarnanuHBbL. TpomOOKCaHBI.

®ochomununapl. CTpykTypa, HOMEHKJIaTypa, Kiaccupukauusa. Docornuuepuabl.
Xumnueckue mnpeBpamieHuss  ¢pochonununoB. COUHrOIMNUABl M TJIMKOJUIUIBL.
Jlununueie munennsl. Jlunonporeuasl. MomnekynsipHble KOMIIOHEHTHl OnomemMOpaH u
¢ynkuuun OmomemOpaH. Kinerounsle creHku Oakrepuid. [IeHUIMIIMH M POACTBEHHBIE
AHTUOMOTHKHU.

19. Buramunsl. Homenknarypa u kinaccuduxanus. KupopacTBoprMble U BOJIOPACTBOPHUMBIE
BUTaMUHBL. BuUTaMHHBI Kak KOMIOHEHTHl KodepmeHTOB. TuamuH. Pubodnasus.
Hukorunamun. IlantoTeHoBas kucnorta. Ilupupoxkcun u  nupuaokcanb@ocdar.
AHTaroHucTsl nuUpUIOKcab(ochaT-3aBUCUMBIX (EPMEHTOB Kak $Jbl U JIEKapCTBa.
W30HUKOTUHUATUAPA3U] B JiedeHUM TyOepkyne3a. buotun. @onmeBas KucioTta.
Jlunokucnora. KoGanamun. AckopOunoBas kuciota. Butamuner A, JI, E u K kak
NPOM3BOJIHBIE M30mIpeHa. buonormueckas pojb BHUTAMMHOB. ABUTaMHUHO3BI (IBIHTA,
paxwurT, nesarpa, aHeMuu, 6epudepm) U Ux JIeueHue.

20. ButaMuHBl 1 MHKpPO3JIEMEHThl. MUKpo3ieMeHThl. Ponb MOHOB »kene3a, MeIM, LIMHKA,
Maprasia 1 KobanpTa B OMOJIOrHYECKHUX Mpoleccax. bBUOXUMUS U TOKCUKOJIOTHS ceJieHa
u Oopa. MonubaeH, BaHaauil W HHUKENb KaK KOMIIOHEHThl HEKOTOPBIX (DepMEHTOB.
buonoruueckoe 3HaueHHE MOHOB KaJbIUs, XpoMa, ojoBa U amoMuHUs. KpeMHui kak
MHUKpoasieMeHT. Ocobast poJib MOHOB IIEJIOYHBIX METAJIIIOB B OMOJIOTHYECKUX CUCTEMAX.

21. ®epmenTsl. Homenkatypa, knaccudukanus. bemkosas npupona GepMeHTOB. AKTHBHBIH
HEHTp. Y4acTok cBs3bIBaHus ¢ cydctpatoM. KodakTtopsl depmentoB. KodpepmeHntsr u
IPOCTETHYECKHE TPyNIbl. X010()epMEHT U anoPepMeHT.

22. Kunetnueckass cxemMa M ypaBHeHHMe Muxasnuca. CranuoHapHas, HpeAcTalioHapHas U
pellakcallMoOHHasi KUHETHKAa. ABTOKaTaIUTUYECKUEe (epMeHTHbIe mpouecchl. CKOpoCcTH
BIIEMEHTAapHbIX cTaguil. KuHeTnka WHAKTHBAMM W JEHATypalud (HEepMEHTOB.
OneMeHTapHble aKThl (DEPMEHTATHBHBIX pEaKIUi B pamMKax TEOPUHM IEPEXOIHOrO
cocrosnusi.  CyOctpatHast  cneuu¢puunoctb  (epmentoB.  KoHKypeHTHble  H
HEKOHKYPEHTHbIE HHTHOUTOPBI.
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23. Karanutuyeckue cBoiictBa pepmeHTOB. KnHEeTHKA peakiuii hepMEeHTaTUBHOTO KaTaju3a.
MexaHu3mbl (pepMEHTATUBHBIX peakuui. Perymsaius aktuBHocTH (epMeHTOB. BiusHue
MOHOB BOJIOpPOJa W WOHOB MeTayioB. pH-3aBucuMoctu (epMEHTATHBHBIX PEaKIU.
3aBUCUMOCTb CKOPOCTH PEAKIIMHA OT TEMIIEPATYPBHI.

24. Perynstopuble  (epMmeHTBl.  Asmoctepudeckue  (EpMEHTBI W MOJIYJISITOPHI.
ITpodepmentsl. M3odepmenTsl. MyTanuu 1 akTHUBHOCTH (DEPMEHTOB.

25. MosnekynsipHble MEXaHU3MBI JIelcTBUSL pepMeHTOB. [ Maponasel: merncuH, XMMOTPHUIICHH,
kapOokcunaza, nupodocdaraza. I[IpumeHenne GEepMEHTOB M HMX HMHTHOUTOPOB B
menunuHe. MmkeHepnas sH3uMmonorus. Mcrounuku — ¢depMeHTOB. XHUMHUYECKas
MoaudUKaIMs, UMMOOWIM3AlMd HW CcTabmiu3anus (pepMEeHTOB, MMMOOWIN30BAHHbBIC
KJIETKU.

26. Mertaboysm3m. OOMeH BeliecTB U OModHepreTuka. TepMoauHaMUdecKkass 00€CIIeueHHOCTh
ouorporieccoB. MeTaboau3M Kak COBOKYITHOCTB MPOIIECCOB aHAboIM3Ma U KaTabonu3ma.
Hcrounuku yriaeponaa, KHCIOpOJa, a3oTa M BOJOpOJA Ul O KU3HEAESTEIbHOCTU
opranuzMoB. Amdubonmueckne mnpouecchl. ABTOTpodsl U TerepoTpodsl. Craguu
MeTabonu3ma.

27. HenaeHTHYHOCTh KaTaDONMYeCKMX W aHAOONUYECKUX IyTed. YPOBHH pPETyJSIUH
merabonu3dma.  MeTox  M30TONHBIX ~ METOK B H3YYEHMM  MeTabojiu3Ma.
I'mukonus u ero craauu. bpoxenue u apixanue. CrnuproBoe OpoxeHue. J[pyrue TUIb
OpOXKEHUS.

28. Lluks TpuKkapOOHOBBIX KHCIOT. [ enmokcunaTHbIi HukiI. PochOrmFoKOHATHBIHN MyTh.

29. OxucnutensHoe ¢ochopunupoBanue. [IpuunHa A10BUTOCTH MblIbika. OKucieHue
YKUPHBIX KUCIOT. OKUCIUTENBHOE pacIleIJICHE aMUHOKHUCIIOT.

30. buocuHTe3 yriaeBOJOB, JIMIKIOB, AMHHOKUCIOT, MOHOHYKJIEOTHJIOB. TUMHAMIAT-
CHUHTETAa3a Kak MUIIEHb B XUMHOTEpAIUU paKa.

31. ®otocunre3. buosnepreruka u ponb AT®. Jlokanuzamus u cBoiictBa ATO.
CranpaptHas cBoOoiHas sHeprus ruaponusza AT®. AnenunatHas cucrema. Poiab noHOB
marnus. Ilytm ¢epmenratuBHoro mnepenoca ¢ochatusix rpynn. Pome ATO u
nupodocdara. MexaHusMm oOKucaUTENbHOTO (ochopmwinpoBanus U (PoToCUHTE3A.
ONEMEHTHI TEPMOJUHAMUKHU OTKPBITBIX CUCTEM.
Xumusi  Ouonormdeckoil  (Qukcanuu azora armocheprl. Hurtporenassl. A30T-
(buKCUpyIOLUe OPraHU3MBbI U CEJIbCKOE X035 CTBO.

32. buononmuMepsl W HACNIEACTBEHHOCTh. [ eHermueckas ¢ynkmus JHK. Xpomocomsr.
[Tpokapuotel u »sykapuoTsl. Perumukamus JHK. ®epmentst Ouocunreza JIHK.
Tpanckpunuus: 6uocuntes PHK na JIHK.

33. ®epMeHTBl  TPAHCKPUIIIUHM. Perynmsnuss SKCOpecCMd TE€HOB IpH  HHHUIHALUH
Tpanckpunuund. Omneponbl. Omnepatopel. Pemnpeccopel. AxtuBatopel. TpaHcmsanwus.
['enetnueckuii kox u ¢pynkuuu TPHK.

34. CpoiictBa TeHeTHdeckoro kozaa. Komumpyrommue 3meMeHThI. COCTaB  KOJIUPYIOIIHX
TPUILIETOB.

35. KoioH-aHTHKOIOHOBBIE B3aUMOJICUCTBHUS. Amunoanun-tPHK-cunTeTasml.
Pubocomser u 6mocunTe3 6enkoB. CTpykrypa prdocom. Camocbopka pudocom.

36. Dramer  OmocwHTe3a OenkoB. MWHwmmmarus. Ononramus. TepMmuHamms. DHepreThka
O6uocunTe3a 6enkoB. Perynsnus 6nocunTe3a OenKoB.

37.Tennast mmxkenepus. Broinenenne reHoB u nomydenne kHK. IMommmepasnas memHast
peakuus. Bekropbl. MomnekynspHble MeXaHM3Mbl MyTareHe3a. MyrareHe3 T'€HOB U
OenKkoBasi HHKEHEPUS.

38. I'enHast uHKeHepHst 1 OMOTEXHOJIOTHUS. | eHHO-MH)KEeHEepHbIe UHTEPEPOH, TOPMOH POCTa,
WHCYJIMH. OKOJIOTMYECKHE W J3TUYECKHE NPOOJeMbl TEHHOW WH)XCHEpUH. [eHbl u
reHomuka. I eHoMm uenoBexa.

39. MonekynspHble acleKThl [bIXaHWs YelloBeKa. XHMMHUS JbIXaHUsA. ['eMornoOuH Kak
NEpEeHOCYMK  Kuciopoaa.  B3aumoneicTBus ~ CyOBEAMHHI  IeMOTJIOOMHA |
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KOOIIEPAaTUBHOCTh IMPOIIECCa CBS3BIBAHUS KHUCIOpOJAa. MyTaHTHBIE TE€MOTJIIOOMHBI H
3a00JIeBaHUs KPOBH.

40. Xumusa ummyHuteta. VMmyHHBIH OTBeT. CTpyKTypa aHTHTEN. MIMMYHOTJIOOYJIHMHBI.
Jlerkue u Tskenple Lenu. BapuaGenbHble M HWHBapUAHTHBIE YYacCTKU. AHTUTCHBI.
Komrmuiekcel anturen — antureno. B- u T-muMdonutel. KOMIIEMEHT U M0 KOMITOHEHTHI.
Nnvmynonedunutel. [Ipodmema CITN da.

41. Xumuss HelposHAOKpuHHOW perynsauuu. Heliponsl. Cunancel. HelipomenuaTopsl.
AULETWIXONIMH U aleTWIXoJuHACcTepa3a. MHruOUTOphl aleTUIXONIUHACTePas3bl. XUMUS
HepBHOW mepenaun. Heiiponapanutudyeckue saasl. HeiipornenTunsl. DHKe]aIHHBIL.
OupopduHbl. ONMMOUTHBIC TETTHIHI.

42. DHIOKPUHHBIE JKEJIe3bl M TOPMOHBI. XUMHUYECKasl CTPYKTypa TOpMOHOB. CTepouIHBIC
TOPMOHBI KOpbl HAANOYEYHUKOB M TIOJIOBBIX JKele3. AJpPEHaJuH U HOpaJIpEHAJIMH.
MonexyinsipHble 1EMCTBUSI TOPMOHOB. AJICHUJIATLMKIIa3Hasl cucTeMa. Perentopsl.

43. Xumus 3penus. Certuatka u (HOTOpELENTOpPHl. 3pUTENbHBIE MUTMEHTHL. POIONCHH.
doTouzomepuzanus peTuHas. Jlromupopgorncun u METapOJIOTICUHEI.
DOTOMHULIMMPOBAHUE HEPBHOT'O UMITYJIbCA.

44. Xumusi MBIIIIEYHOTO COKpalieHus. Muo3uH. AKTUH. AKTOMHO3UHOBBIN KomIuieke. AT®-
a3Hasg akTUBHOCTb Muo3uHA. CompspkeHue BO30YKIEHUS U COKpamieHus. Poiab MOHOB
MarHusi, KaJblus U CyJIb(TUAPUIBHBIX TPYIIIL.

45. XuMusi akTUBHOTO TpaHCcMeMOpaHHoro neperoca. CTpykTypa U GyHKIHH OnoMeMOpaH.

46. CucTeMbl aKTUBHOTO TIEpEeHOCA MPOTHB TPAJAMCHTA KOHIICHTPAUU. POJIb HOHOB HATpUS U
kanug. ATd-a3nas cucrema. HatpueBslii Hacoc. AKTHUBHBIA MEPEHOC aMUHOKHCIIOT U
caxapos.

3K3AMEHAIIMOHHBINA BUJIET Ne 1
ITo nucuuniimHe: XuMu4yecKHe 0CHOBBI 0M0JIOTHYECKHX ITPOLECCOB

1. AmuHokuciotel. Pusnko-xummuueckue cpoictBa. Crepeoxumus. benkoBeie u
HENPOTEMHOTE€HHbIE AMUHOKHCIIOTHI. 3aMEHUMbIE U HE3aMEHNMbIE aMUHOKHCIIOTHI.

2. MukposnemeHTsl. Ponb MOHOB jkernes3a, MeOu, IIMHKA, MapraHia W KoOalbTa B
OMOJIOTMYECKHX MPOLIECCaXx.

3. OHJIOKPUHHBIE JK€Je3bl U TOPMOHBI. XHMHUYECKas CTPYKTypa TOPMOHOB.
CreponiHbple TOPMOHBI KOPBI HAATIOYEYHNKOB U TIOJIOBBIX JK€J€3. AIpEHAINH U HOpaJpEHAIINH.

buner o0cyxieH 1 yTBepK/ieH Ha 3acelaHuu Kadeapbl

3aBenytomuii kadeapoit A.M.CanamoB

3K3AMEHAIIMOHHBIN BUJIET Ne 2

Mo nucuuminHe: XuMu4YecKue 0CHOBbI OMOJIOTMYECKUX NMPOLECCOB

1. benku. Monekynsipaast Mmacca, pa3mep U (Gopma OGeTKOBBIX MAaKpOMOIEKYyI. MeTo bl
BhIIesieHnst OenkoB. Kimaccudukanms 6emkoB.

2. ®epwmentsl. Homenknarypa, kmaccudukamus. benkoBas mnpupoma (HepMeHTOB.
AKTUBHBIN IIEHTp. Y4YacTOK CBsi3bIBaHMS ¢ cyocTparoM. KodakTopsl ¢pepmentoB. KohepmenTs
Y TIPOCTETUYECKHE TPYIIBI. X0J0hEepPMEHT U anoPepMeHT.

3. T'ennas umxeHepus u OuorexHosorus. I'eHHO-UHKEHEpHbIE HHTEP(EPOH, TOPMOH
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pocTa, MHCYJIWH. DKOJOTHMYECKHE W 3THYECKHE NpoOJeMbl T'€HHOM WH)XeHepuu. ['eHbl u
reHoMuka. ['eHoM denoBeka.

bunet o06cyx/1eH 1 yTBepK/IEeH Ha 3acelaHuu Kadeapbl

3aBenyronui kadeapoit A.M.CanamoB
9. YYEBHO-METOANYECKOE U MH®OPMAILMNOHHOE OBECIHEYEHUME
JUCIHHUIIINHBI

9.1. YueOnas uTeparypa:

a) OCHOBHAs JIUTEpaTypa:
1. 4. Koawsmawn, K.-I'. Pem. Harnsanas 6unoxumus. M. «Mupy, 2000 T.
2. B.IL. Komoga, B.H. IlIsenoBa. buoxumus. M. «Ipoda», 2004 r.

0) JONOJIHUTeJbHAs JINTepaTypa:

1. 1O.b. ®ununnoBuy. OcHoBbl OnoxumMuu. M. "Beicmias mkomna" 1985r.
2. A. Jlenunmxep. OcHoBsl 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

NookrwnpE

9.3. IlporpammHoe oGecnieueHue

VYHuBepcutrer oOecredeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacIpoCcTpaHsIeMOro NporpaMMHOI0 00eCTIedeH s, B TOM YHUCIIE OTEUECTBEHHOTO IPOM3BO/ICTBA.

Kaxxaplit oOyuaromuiicst B TeueHUE BCEro nepuoja o0ydeHus: odecrneyeH UHIUBUIYaTbHbIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(OPMaIMOHHO-00pa3oBaTeIbHON  Ccpefe
YHHMBEpCUTETa M3 JI000H TOYKHM, B KOTOPOM HMeeTcsl JOCTyn K HH(OpPMAalMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTH «/HTepHEeT» Kak Ha TEpPPUTOPUN YHUBEPCUTETA, TAaK U BHE €€.

VYHuBepcuter oOecrneyeH CIeIyIOIUM KOMILIEKTOM JIMLEH3MOHHOTO IPOrpaMMHOTO

o0ecreyeHus.
1. JluueH3moHHOE mporpaMMHoe oOecrieueHue, ucronbzyemoe B Murl'yY

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Tlporpammusiii kommmiekc MMUC “BusyansHast Ctynust TectupoBanus™

1.4. Antusupychoe I10 Eset Nod32

1.5. CopaBouno-mpaBoBasi cuctema “I'apant”

Hapsiny ¢ TpaiuIMOHHBIMU W3JaHUSAMHU CTYIEHTBI U COTPYJHUKM HMMEIOT BO3MOKHOCTb
MI0JIb30BATHCS JICKTPOHHBIMU TMOJTHOTEKCTOBBIMH 0a3aMH JTaHHBIX
Tabnuya 9.1.
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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

HaszBanue pecypca

Ccepuika/moctyn

OnekTpoHHas OwnOnmoreka oHIaH «EmuHOE OKHO K
00pa3oBaTeIbHBIM pecypcam»

http://window.edu.ru

«Obpa3zoBarenbHbIi pecype Poccumy»

http://school-collection.edu.ru

OdenepanbHblii  00pa30BaTEIbHBIA  MOPTAL:  YUPESIKICHHS,
nporpammel, ctaaaapthl, BY 361, Tector EID, THA

http://www.edu.ru —

OenepanbHBId  IEHTP HWH(POPMAITMOHHO-00pa30BaTEIHHBIX
pecypcos (OIIMOP)

http://fcior.edu.ru -

ObC "KOHCVIJIbTAHT CTYIEHTA". OnexrtponHas
OmOIMOTEKa TEXHUIECKOTO By3a

http://polpred.com/news

HznarenscTBO «JIaHby. 3HeKTp0HH0-6I/I6HI/IOTGIIHaH CHUCTEMaA

http://www.studentlibrary.ru -

Pycckas BupTyanbHasi OubanoTeKka

http://rvb.ru —

NznatenberBo «JlaHby. DICKTPOHHO-OMOIMOTEUHAS CUCTEMA

http://e.lanbook.com -

ExenenencHnk Haykm wu oOpasoBanmsa FOra Poccum
«AxkageMus»

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

Hayunas snektponHas Oubnuoreka «e-Library»

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

OnexTpoHHO-OnOmoTeuHas cuctema [PRbooks

http://www.iprbookshop.ru -

DIIeKTPOHHO-CIIPABOYHAsl CHUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «HDOpMHO»

http://www.informio.ru

HNudopmanmonHo-nipaBoBas cuctema «['apant

CereBast BepcHs, IOCTYIIHA CO
BCEX KOMITBIOTEPOB B KOPIIOPATUBHOM
cetu Uurl'y

DnekTpoHHO-0nbanoTeyHas cucrtema «HOpaii»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

- JICKIIMOHHAA ayJUTOPH,

- ayauTOpus JUIsl CECMUHAPCKUX 3aHATHH;

- naboparopus Ui IPOBEIEHUS HAYYHO-UCCIIEI0BATENbCKON paboThI;

- IPOEKIIMOHHOE 000PYAOBAaHUE U KOMIIBIOTEP

- HUHTCPAKTHUBHAA JOCKA

11. METOJAUYECKMUE YKA3AHUSA JJIS1 OBYYAIOLUXCSA IO OCBOEHUIO

JUCHUIINHBI

Jlns jomycka K 9K3aMeHy HeoOXOIMMO NpUHATH ydacThe He MeHee ueM 50%
CEMHUHApPCKUX 3aHATHUI, BBIIIOJHEHHE BCEX JTAOOPATOPHBIX PadOT M MPEACTAaBIEHUE OTYETOB
no HUM. [IpM HOArOTOBKE K CEMHUHAPCKUM 3aHATHUAM HEOOXOJMMO BOCIIOJIb30BATHCS

MaTepuaiamMH y4eOHOM JTUuTepaTyphl, KOHCIEKTaMU JIEKIIUHA

Ha naGopatopHOM 3aHATHM KaXAbI CTYAEHT BBINOJHSAET B COOTBETCTBUU C
MPOMUCAMHU YKa3aHHBIMU B METOJIMYECKUX PYKOBOJCTBAX IO MPOBEACHUIO J1a00paTOPHBIX
pabot. Ha OoCHOBaHMU BBINOJIHEHHOHN J1a0OpaTopHOW pabOThI CTYIEHT O(OpMIISIET OTYeT,

KOTOPBIN CHAET MPENOaBATEIIO.

DK3aMeH MPOBOJUTCS B BHJIE NMHUCHMEHHOW KOHTPONBLHOH paboTel. Ha oTBeT u
perieHne 3a1a4n CTyaeHTy oTBoauTcs 90 MunyT. O0IIIee KOJUYECTBO OAIJIOB TMOJydaeMoe
ctyneHToB MoxkeT ObiTh 100. IlepeBon 6amnoB B onenky: 91-100 6amnoB — «oTauaHO», 81-
90 OammoB — «xopomoy», 61-80 OGamioB — «ymosierBoputenbHO», 0-60 OamioB —

«HEYJOBJIETBOPUTEILHOY.
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http://window.edu.ru/
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/

Pabouass mporpamMmma AHCHUIIIMHBI «XHUMHUYECKHE OCHOBBI OHMOJIIOTHYECKUX IPOILIECCOB»
coctariieHa B cooTBeTcTBHH ¢ TpeboBanmsimu OI'OC BO no crienmnansroctn 04.03.01. «Xumus
(ypoBeHb OakanmaBpuata)», YTBEP)KICHHOTO IMPHKa3oM MHHHUCTEpCTBa 00pa30BaHUS U HAYKH
Poccuiickoit ®eneparuu ot 17 uronst 2017 . Ne 671

[Tporpammy cocTaBui: K.ILH., ipodeccop kadhenapsl xumun CanamoB A.M.

Pabouas mporpamma ogo0peHa Ha 3aceaHuH Kadeapbl XUMHUH

ITporokon 3acenanus Ne 10 oT « 20 » HIOHA 2023 1.

Pabouas mporpamma op00peHa y4yeOHO-METOAMYECKMM COBETOM XHMMMKO-OMOJOTHYECKOIrO

g]!aK YJIbTCTA

ITporokon 3acenanus Ne 10 OT « 26 » HUIOHA 2023 1.

[Tporpamma paccMOTpeHa Ha 3aceJaHuu Y 4e0HO-METOAMYECKOTO COBETA YHUBEPCUTETA

[TpoTtokon 3acemanust Ne _ 10 OT « 28 » WIOHA 2023 .
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Cgenenus 0 nepeyrBeps;KIeHUN MPOrPAMMBbI HA OYepeaHOoi Y4eOHbIH roa u

perucrpanuu H3MEHEeHHH

YyeOHbI

roj

Pewenne
Kadenpsl
(Ne
MIPOTOKOJIA, 1aTa)

BHeceHHBIe H3MEHEHUS

IToamuce 3aB.
kadempoii
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