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1. HEJIX OCBOEHUA JUCHUIIINHBI

3HAaYUTENBHBIN TIporpece PyHIaMEHTATBHBIX M MPUKIAJIHBIX UCCIICIOBaHUI B 00JIACTSIX,
JeKalMX HA CTHIKE XMUMHHM W Ouonoruu (MONEKYNIspHas OMOJOrUsl, OMONOTUYECKAs XHUMUS,
OWoopraHuYecKass XUMUsS, MEIHUIUHCKAsS XUMHS, (apMakojorus) OKa3blBaeT W, IO OICHKAM
JKCIepToOB, OymeT oka3piBaTh BCe Ooyiee BO3pACTAOIEe BIMSHHAE HA BCE CTOPOHBI JKU3HHU
coBpeMeHHOro obOmiectBa. Kpome TOro, yxe B HacTosllee BpeMs CYIIECTBEHHO BO3POCIH
TpeOoBaHUST K O€30MACHOCTH W KA4YeCTBY KOHTAKTHPYIOIIUX C YEIOBEYECKUM OPTraHU3MOM
MIPOAYKTOB OPraHMYECKOTO CHHTE3a, chepa mprMeHEeHHsI U pa3HooOpa3ue KOTOPBIX TMOCTOSHHO
pactyT. OT0 TpeOyeT Oosee TriayOOKOrO MOHUMAHUS CTPOCHHS U (YHKIHA MOTEHIHAIBHBIX
OnommuIeHe (U3MOIOTUYECKH AaKTHBHBIX BEIIECTB. TakuM 00pa3oM, 3HAHHE XHMHUYECKHX
OCHOB OHMOJIOTHYECKHX MPOIECCOB celyac SIBISIETCS OJHUM W3 HEOOXOIUMBIX KOMIIOHEHTOB
0a30BOr0 XUMHUYECKOTO YHHBEPCUTETCKOTO 00pa30BaHUS.

Heasimu  ocBOeHMs] JUCHUIUIMHBI «XHMHYECKHE OCHOBbI OHMOJOTHYECKHUX
NPOLECCOB» SABJSIIOTCS, BO-TIEPBBIX, YICHEHHE U YCBOCHHME TOr0, KaK CBOMCTBA OMOMOJIEKYI
3aBUCAT OT HMX CTPOCHHUS, U BO-BTOPHIX, NMOHMMAaHUE OOLIHOCTH TMPHUHIIMIIOB, 3aKOHOB U

JIBYDKYIIUX CHII, YIPABJISIONIMX XUMHYCCKUMHE PeaKkIusMu iN Vitro u in vivo.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Kypc «XUMHUYECKUE OCHOBBI OHOJIOTHYECKHUX IPOLIECCOB» OTHOCHUTCSA K
oOs3aTenbHOM dYacTu; wu3y4yaercs B 7 cemecTpe. Ero  BaxHeilmed coaepxaTeabHO-
METOJMUECKOM OCHOBOW SIBJIsIETCS OOIIMH Kypc OpraHMYecKOW XHMHUH, a TaKKe OTIeNIbHbIe
pas3ziensl KypcoB OOINEH XWMHUU W CTpOEHHUs BemiecTBa. JIOTHYECKONH OCHOBOW SIBJISIFOTCS
MIOJTyYEHHBIE paHee MPEJICTABICHUsI O 3aBUCHMOCTH CBOMCTB OPraHUYECKUX COEJUHEHUH OT MX
CTPOCHHSI W O BAKHOCTH ITOHWMAHHUS MEXaHU3MOB OpPTraHWYECKHX pEaKIWd, Kak OCHOBBI
yIpaBJIeHUs] XUMHUYECKMMHU IMporeccaMu. Jlias yCHEeImHOro H3y4eHHs XUMHMYECKHUX OCHOB
OMOJIOTHYECKUX TPOLIECCOB CTYAEHT JOJDKEH 3HaTh CHOCOOBI IMOJYYEHHS U XMMHUYECKHE
CBOWCTBA  OCHOBHBIX  KJACCOB  OPraHWYECKHX  COCAMHEHHUH, HX  HOMEHKIJIATYpY,
IIPOCTPAHCTBEHHOE U 3JIEKTPOHHOE cTpoeHue. HeoOxoaumo nmeTsh 6a30Bble 3HAHHS O KUHETUKE
XUMHAYECKHX PEAKIMH, MPUHIMIAX paboThl KAaTalM3aTOPOB M HMHTHOMTOPOB. 3HaHUE OCHOB
oOmeli Owmosornu (TIPENCTABICHHUS O CTPOSHWH KJIETKM W €€ COCTAaBHBIX YacTel) TaKKe
crocoOCTByeT OoJiee rIyOOKOMY MOHUMAHUIO Kypca.

Tabauna 2.1.

CBs3b  IUMCHUIUVIMHBI  «XMMHYECKHE OCHOBbI OHMOJIOTMYECKHX [MPOIECCOB» €
NnpeaecTBYIOIMUMHU JTUCHHUIVINHAMHA U CPOKHU MX M3y4YeHHs

JIMCUUTIIMHBL, TIPEAIICCTBYIOIMINE TUCIUILIAHE Cemectp
Kog «XUMHYECKUE OCHOBBI OMOJIOTMUYECKHUX TTPOLIECCOB)
JUCIUATUIAHEL
b1.0.18 buosiorus ¢ ocHOBaMH 3K0JIOTHH 1
B1.0.06 Heoprannueckas xumus 2,3
b1.0.09 CrpoeHue BeniecTna 5}




b1.0.07 Opranuyeckast XUMuUs 6,7

B1.0.08 dusnueckas XuUMHA 6,7

Taoauma 2.2.

CBs3b JUCHUILUIMHBI  «XHMHYECKHE OCHOBBI OHOJIOTMYECKHUX mpomeccos» ¢
moCJICAYIOIIUMHU TUCHUIUIMHAMHA U CPOKH UX U3YICHUSA

Kon JMCIMIUIMHBI, CIEAYIOIMME 3a JAUCHHUIUIMHON CemecTtp
JIACIUTLIMHBI «XUMHUYECKHE OCHOBBI OMOIIOTMYECKUX TTPOIIECCOBY

b1.0.26 ®du3nyeckue METOAbl UCCICAOBAHUS 6

b1.B.07 BricokOMONIEKyYIsIpHbIE COEAMHEHUS 7
b1.B./1B.03.01 Komnonnnasa xumus 8
b1.B.JIB.06.01 TeopeTnueckre OCHOBBI HEOPraHNYECKON XUMHUU 8

B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00YYAIOIIHIACH TOJIZKEH

3HATb:

- CTpPOCHHE W CBOWCTBAa BaXKHEHIIMX OWOMOJIEKYN: OEJKOB; HYKJIEWHOBBIX KHCJIOT;
JMIAO0B; MOHO-, OJIUTO- U MOJHMCAaXapuio0B;

- TPUHOUNBE  (EpPMEHTATUBHOTO KaTajw3a ¥ pPErylIupoBaHUs (EepPMEHTATHBHOM
aKTUBHOCTH, BaKHEHIIINE KO-()aKTOPbI U KO-(DEPMEHTHI;

- CTpOCHUE | (PYHKIIUU UMMYHOTJIOOYITHUHOB;

- CTPOCHHUE, METO/IbI OJYYEeHHUS ¥ IPUMEHEHUs a031UMOB;

- OCHOBBI I'JTMKOJIN3A;

- OCHOBHBIE NPOLIECCHI IIUKJIA TPUKAPOOHOBBIX KUCIIOT;

- CTpOEHHME BaXHEMIIUX HAJAMOJEKYISPHBIX CTPYKTYp: (UOPHWLISpHBIX OEIKOB,
JUNUAAHBIX MEeMOpaH, KIETOYHBIX CTEHOK I'pPaMM-TIOJIOKUTENBHBIX U TI'PaMM-OTPULIATEIbHBIX
OakTepuit;

- CTpOCHHUE U (PYHKIIMU HYKJICMHOBBIX KUCIIOT;

- IPUHLIMIIBI IE€WCTBUS BaKHEHIINX aHTUOMOTHUKOB U CyJIb(aHUITIaAMHIOB.

yMeTh:

- 00BSCHUTDH U HA KAYECTBEHHOM YPOBHE MPEACKa3aTh 3aBUCUMOCTh Ba)KHEUIINX CBONCTB
OMOMNOIMMEPOB OT UX MOHOMEPHOI'O COCTABA;

- u300paxaTb CTPYKTYpy MOHO- U MOJIMCAaxapuJIoB B Bue Gopmyn Xeyopca;

- JenaTh 3aKIIOYEHUs O TPUPOAE HUHTUOMTOpPA, OCHOBBIBAsCh HA HM3MEHEHHUAX
3aBUCHUMOCTH «KOHIEHTpALUs CyOCTpaTan-«CKOPOCTh (EPMEHTATUBHOMN peakLuny;

- M300paxarh CTPYKTYpY MPHUPOTHBIX AMUHOKHCIIOT B BHE hopmyn Duiepa.

BJAACTh:



- COBPCEMCHHBIMU MPEACTABICHHUU O PAIITUOHAJIBHOM MPUMCHCHUN BUTAMHUHOB;
- OCHOBaMMU MOJCIUPOBAHUA NEPEXOAHBIX COCTOSTHHM peaKuHﬁ " oaXoaaMu K CUHTE3Y

a03UMOB;

- METOJHUKaMHU CHHTE3a BaKHEHIIIMX IIpUPOAHBIX AMHUHOKHUCIOT H crocodoaMu
PaCHICIICHUSA paliCMaTOB;
- METOAaMHU OIPECACIICHUA JKUPHOKHCIIOTHOTO COCTAaBa JIUIIUAOB,
- MCTOAaMH KaYCCTBCHHOI'O aHaJIM3a YIJICBOJO0B.

IIpouecc

3. KOMIIETEHIIMX OBYYAIOIIETI'OCS, POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUSA JTUCIHUIIJIMHBI

HU3YyUCHUA OUCHUILINHBI

HampaBlieH Ha (opMHpOBaHHE 3JIEMEHTOB

ciaenyromux kommeTteHIid B cootrBeTcTBUM ¢ PI'OC BO um OIIOII BO no manHOMY

HaIpaBJICHUIO ITOATOTOBKU:

Kon HaumeHoBaHue Nuauxarop B pe3yiabTaTte ocBOeHMs
KOMIIeTeHII KOMIIETeHIH U AOCTHKEHHS AUCHHUILIMHBI 00y4Yarommiics
UM KOMIeTeHI MU JOJIZKEH
Ynueepcanvnvie komnemenyuu u uHOUKAMOPHL UX 00CHUICEHUA
YK-1 | Cnocoben ocymect- | YK-1.1. Anamuzupyer 3HaTh:

BJIATH MOMCK, KPHMTH- | 33[a4y, BBIIEISA €€ - TOHATHE W KiacCUpUKAIUSI
yeckuid  aHaiM3 W | 0a30BBIE COCTaBISIIO- | CHCTEM;
cUHTe3 WHopManuM, | IIHE; - CTPYKTYPY U 3aKOHOMEPHOCTH
NPHUMEHATh cucreM- | YK-1.2. Omnpenensier, | QyHKIMOHMPOBAHHUS CUCTEM;

HbIA MOAXOX AJIsl pe-
HIeHUS TOCTABJEHHBIX
3amad

HUHTEP-TIPETUPYET u
paH-xupyer nahopma-
U0, TpeOyeMyro Ui
pelieHus] TOCTaBJICH-
HOM 3a7a4m;

YK-1.3.  Ocymects-
JISeT TOWCK WH(OpP-
MalyMyd IS peHIeHus
IIOCTAaBJIICHHON 3aJa4u
[0 Pa3IMYHbIM THIIAM
3arpocoB;

YK-14. TIlpu oOpa-

0oTke  WHpOpPMAIH
orian4yaer (akThl OT
MHEHUH,  HHTepIpe-

TaIui, OLEHOK, (op-
MHpPYET COOCTBEHHBIE
MHCHUA U CYXICHUA,

apryMEHTUPYET CBOU
BBIBOJILI M TOYKY
3peHUS;

YK-1.5 Paccmarpu-
BacT W Mpeajaraer

BO3MOJKHBIC BapHaHTHI
pCIHGHI/ISI IIOCTaBJICH-
HOH 3aja4u, OIICHUBAs

- 0COOEHHOCTH CHCTEMHOI'O
MOJIX0/1a B HAYYHOM MMO3HAHWUH;

- IIOHATHE O CHCTEME, e¢
LEsX, 3aJa4ax u 00X
HpI/IHHI/IHaX;

- OCHOBHBIE  TEXHOJOTHH
norcka u cbopa HHPOpMAaLIUH;

- dopmatel  TpeCTaBICHUS
MH(pOPMAIMH B KOMITBIOTEPE;

- paBWJa  KCIOJIb30BaHUS
CPEJICTB CBSI3H,

- uH(GOPMAIIMOHHO-TIOUCKOBBIC
CHUCTEMBI U 0a3bl JaHHEIX;

- TEXHOJIOTHIO OCYIIECTBICHUS
roucka nHGOpPMAaITUH;

- TEXHOJIOTHIO CHCTEMAaTH3aI[iu
MOJy4YeHHON HH(pOpMAIINH;

- CHOCOOBI  CTAaTHUCTHYECKOM
00pabOTKM  JaHHBIX, TPEJCTaB-
JICHHBIX B pa3jM4YHBIX U3MEPH-

TENBHBIX  IIKajdax W
MOJTyYEHHBIX PE3yJIbTaTOB;
- BuUmbl W (opMBI pabOTHI ¢
e1arorn4ecKou "u Hay4yHOU
JIUTEPaTypoOu;
- TpeboBaHus K OG(OpPMIICHHIO
oubnmorpaduu (CH¥CKa JHUTEpaTy-

aHaJin3
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UX JOCTOMHCTBA |
HETOCTATKH.

pBI).
YMmern:
- pabortarb ¢ wuHGpOpMaIHEH,

MIPEACTAaBIEHHON B pa3IW4YHOU
opme;

- oOpabarbiBaTh  JaHHBIC
CpencT-BaMu CTaHJIapTHOTO

MIPOTPaAaMMHOTO 00ECTICUCHNS;

- CHUHTE3UPOBAThH
nHGOPMAIHIO, TPEICTABICHHYIO B
Pa3IUYHBIX UCTOYHUKAX; -

- BBIOUpAThH HMCTOYHHUKHU
nH(pOpMaLNH, aJleKBaTHBIC
MOCTaBJICHHBIM 3aJa4am u
COOTBETCTBYIOIIHE Hay4YHOMY
MHUPOBO33PEHHIO;

- OCYIIIECTBIIATh HIOHCK
UHPOPMAIIH;

- MHTEPIPETUPOBATH "
pamXHpOBAThH uHpopmManuio,
TpedyeMyro LIS perIeHHs
MOCTaBJICHHOM 3aa4H.

Buianers:

- IEPCOHAIBLHBIM KOMITBIOTEPOM
" ITOUCKOBBIMHU CEPBUCAMU,

- METOAMKAMH  AHAJIHMTHKO-
CHHTETHUYECKON 00paboTKu
uHbOpMaLHH u3 Pa3ITHMYHBIX
HHPOPMAITHTOHHO-TIOMCKOBBIX
CHCTEM (mpeamMeTHzanys,
AQHHOTHPOBAHHE, peepUpPOBAHUE).

Oowenpogeccuonanvnslie KOMHEMEHYUU U UHOUKAMOPBL UX 00CHUICEHUS

OIIK-1

Cnoco0eH aHaJIU3M-
PoOBaThL W HWHTEpHpe-
THPOBaTh pe3yJbTa-
Thl XUMHYECKHX JKC-
NEepUMEHTOB, HA0JI10-
ACHUM U U3MepeHui

OIIK-1.1.
Hcnonb3yer Teope-
TUYECKHE  OCHOBBI
HEOPraHUYECKOM,
OpPraHUYECKOM,
¢busnveckoi aHamu-
TUYECKOU XUMUHU
I aHalh3a M
WHTEpIpETaluu pe-
3yJIbTATOB XUMHUYEC-
KOT'0 3KCIIEPUMEHTA;

OIIK-1.2.
[Ipumensier meTobl
HaOJIIOACHUS, KJjac-
cuduKaIuu, BOCIpo-
HU3BOJICTBA XMMUYCC-
KHX O0OBEKTOB B
1a00paTOpHBIX  yC-
JIOBHSIX; HCIIOJB3YyeT
MOJIyYCHHBIC 3HAHUS
JUTSt Pa3IMIHOTO
XUMHYECKOTO

YMeTh:

- OIHCHIBATE,
CHCTEMATH3UPOBATh u
aHaJIU3UPOBATh pe3ybTAThI
XMMHAYECKMX  DKCIEPUMEHTOB,
HaOJIIOIEHU, eJaTh BEIBOJIHI;

- pelaTh 3a1a4M ¢ IPUMEHCHHEM
OCHOBHBIX 3aKOHOB XHMUH;

- pewaTth 3a7a4u c
HCIIOJIb30BAaHUEM pa3IuYHBIX
croco6oB BBIPAKEHHUS
KOHIIEHTpaluid  BEHleCcTBa B
pacTBope;

- COCTaBJIAATh HWOHHO-
3JIEKTPOHHBIE CXEMBI
OKHCJIUTEIIbHO-

BOCCTAHOBUTENBHBIX IMPOILIECCOB,
MIPOTEKAIOIIMX B pacTBOPax;

- OIUCHIBATh
MIPOCTPAHCTBEHHYIO
KOH(UTyparuo MOJEeKys1, HOHOB
U KOMIUIEKCHBIX COEIWHEHUI Ha
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aHaJin3a

OIIK-1.3. VYwmeer
BBIOMpPATh  METOA
HCCIEI0Ba-HuA,
METOUKY
MPOBEACHUS JKCIIE-
pUMEHTa B COOT-
BETCTBUHM C TOC-
TaBJICHHBIMU 3aJ]a-
YaMHu, TJIaHUPO-
BaTh XHMHWYECKHI
AKCTIIEPUMEHT, IPO-
THO3UPOBaTh  pe-
3y/lbTaThl KCIEPH-
MCHTa, AaHAJIU3U-
poBaTh M HHTEP-
MPETUPOBATH TMOJTY-
YEHHBbIE AKCIEpHU-
MEHTAJIbHBIE  pe-
3yJbTaThl, OMMCHI-
BaTh TIOJyYCHHBIC
pe3ynbTaThl.

OIIK-1.4 Bnaaneer
HaBBIKAMHU TIPOBEJIE-
HUSI XUMHUYCCKOT' O
JKCHEepUMEHTa, OC-
HOBHBIMMU CHHTCTHU-
YeCKUMU W aHaJu-
TUYECCKUMU METOHda-
MU TOJy4Y€HUs U
HCCIICIOBAHUS  XH-
MHUYCCKHUX BCUICCTB
U pEaKIUi.

OCHOBE  METO/la  BAJICHTHBIX
CBsI3€IL;

- CTPOUTH DHEPreTUYECKUE
IuarpaMMbl MOJIGKYT U HOHOB,
OTIPE/CIIATh TIOPSJIOK CBS3H B
HUX W MX MarHUTHBIC CBOWCTBa
Ha OCHOBE MeTo A
MOJIEKYJISIPHBIX OpOuTasei;

- paccuMThiBaThb  TEIJIOBbBIE
3 (}HEeKThl XUMHYECKUX PEaKIIHid,
3HAYEHUS TEPMOJMHAMUYECKUX
byHKIUMH cucTeMm;

- paccUuTHIBATh OKHUCIIUTEIBHO-
BOCCTaHOBUTEIIHHBIE
MOTEHIINAIEI U OJIC
raJIbBAHUYECKUX dJIEMEHTOB
3HaTh:

- COBPEMCHHYIO HOMEHKJIATYpPY
OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COCIUHEHUI;

- OCHOBHBIE 3aKOHBl XUMUU;
OCHOBHBIC TIOJIOKCHUS TEOPUHU
CTPOCHHS aTOMa;

- COBpEMEHHBIE TIOIXOIBI K
OMHCAHUI0O XUMHUYECKOW CBS3U
(OCHOBBI ~ METO/JA  BAJICHTHBIX
CBSI3€H U METOJIa MOJIEKYISIPHBIX
opbOwuranei),

- pasiIinyHbIC CHIOCOOBI
BBIPAKCHUS COZIepKaHUS
BEILECTBA B PaCTBOpax;

- OCHOBHBIE MTOHATHUSA

OKHCIIUTEIILHO-BOCCTAHOBUTEIIb-
HBIX TMPOLECCOB U JJIEKTPO-
XHMHH;

- OCHOBHBIC IIOJIOKCHUSL
COBPEMEHHBIX TEOPUI PACTBOPOB
BJIEKTPOJUTOB M HEAJEKTPOJIU-
TOB; OCHOBBl  TEPMOXHUMUH,
XI/IMI/I'—IGCKOﬁ KHUHETUKU,
OCHOBHBIE IIOJIOKEHUSL TEOPUU
KOMIIJICKCHBIX CO€IUHCHUH
Biaajgern:

HaBbIKAMHM TPOBEICHUS XUMHU-
YECKOI0 JKCIEPUMEHTA, OCHOB-
HBIMHA CHHTETUYECCKUMU u

AHAIINTHUYCCKUMU METOAaMHU
MOJIYYCHUS] W HCCIEAOBaHUS
XUMHNYCCKUX BCIICCTB 148
pEeaKIUid.

Hpot[;eccuouaﬂbnble KomnemeHyuu u uudukamopbl UxX 00CMUICEHUSA




K-11

CnocobeH HCMOab30-
BaTh MeTOAbI 0TOOpa
MaTepuajia, MpPOBO-
AUTH TeopeTHYecKHe
3aHATHSA W Jadopa-
TOPHBbIE padoThI,
OCHOBBI YNpPaBJIeHHS
NMpoueccoM 00y4YeHust
B 00pa3oBaTebHbIX
OpraHu3anusx.

MK-11.1.
[IpoBoaut aHaJIN3
TpeboBaHMi bhene-
pajbHBIX rocyzaap-

CTBEHHBIX 00pa3oBa-
TENBHBIX CTaHAAPTOB;
3HA€T OCHOBBI METO-
VKA  TIpenoJaBaHus,
BUIBI M TPUEMBI
COBPEMEHHBIX  IeJa-
TOTUYECKUX  TEXHO-
JIOTHiA;

MnK-11.2.
Pa3pabateiBaeT "
peanusyer mporpam-
Mbl  y4eOHBIX JHC-
IMIUIMH B paMKax
OCHOBHOI1 0011e00pa-
30BaTEJIbHON po-
rpaMMBl;

IMK-11.3.
[Inanupyer yueOHbIe
3aHATUS M CaMOCTO-
SITCJIBHYIO paboty
yyaluxcs;  Biajaeer
dhopmamMu U METOTAMH
oOyueHusi, B TOM
9HCcIe  BBIXOSIIMMHU
32 paMKu y4eOHBIX
3aHATUN:  TNPOEKTHas
JesITeTbHOCTD,  J1a00-
paTopHbIE  DKCIepu-
MEHTBI, MpPaKTUKa H
T.I1.;

IK-11.4.
BreicTpanBaer uHIM-
BUJyaJbHBIE 00pa3o-
BaTEJIbHbIE MAPLIPYTHI
110 AUCITATIINHE;

IMK-11.5.
Peanuzyer mporpam-
MBI Y4eOHBIX TUCIUTI-

JUH W  OICHHWBAET
pe3ynbTaTtel  cobcCT-
BEHHOM  JI€SITEJIBHO-
CTH.

3HaTh:

coJiepKaHne HOPMATHBHBIX
JIOKYMEHTOB, COJICpKaHNE
rOCyJapCTBEHHOTO

CTaHJIapTa, JEHCTBYIOIIUX
MporpaMM U y4eOHHKOB,
TEXHOJIOTUHM 00yUeHUs] XUMUU;

- coJlepKaHKe MPENoaaBaeMbIX
JTVCLUTUINH, TEOPHH U TEXHOJIIOTUU
0oOy4YeHUs M BOCIIUTAHMSI,

METO/BI KOHTPOJIS, OLICHKH U
JTMAarHOCTHKH Pe3yIbTaTOB
0OyYeHUsT XUMUU;

- collepKaHue

MporpamMM U METOJUKY Ipernoa-
BaHUS XUMHH (B COOTBETCTBUU C
HaIPaBIEHHOCTHIO (TIpodrIeM)
MporpaMMbl OakanaBpuarta,
MarucTpaTypbl; CUCTEMY 3HAHUH,
YMEHUN U KOMIIETEHIINH B
cootBeTcTBrH ¢ PI'OC BO,
y4eOHBIMHU TIJTAHAMHU U pa0OYNMH
IporpaMMaMy XUMHUYECKHX
JUCLUIUINH;

- CUCTEMY MaTepHaJIbHBIX CPEICTB
oOydeHust 1 000pyIOBaHMS,
MCTOJIB3YEMBIX JUIS IPENOoAaBaHus
XHMUU B IPO(HECCHOHATBHBIX
y49eOHBIX 3aBEICHUIX;

- METO/IUKY COCTaBJICHUS
y4eOHBIX ¥ paboYuX IPOrpaMm 1o
XUMUH;

- IPUHITUITBI
TUTAHUPOBAHHMS U YCIIOBUSI
MIPUMEHEHHUS TPAJAULIMOHHBIX U
HETPAJUITUOHHBIX TEXHOJIOT U
00y4YeHHMs: JIEKIIUU, CEMUHAPBHI,
1a00paTOpHBIC U MPAKTHYECKHUE
3aHSATHS, 3a4Y€ThI, JICJIOBbIC
UTPBI, MOAYJIBHYIO CUCTEMY
o0y4yeHus u 1Ip.;

- COBPEMEHHbBIC 1 MHHOBAI[HOH-
HbIE TEXHOJIOTUU NPENOAABAHUS
XUMUH;

- IPUHIUITBI YTIPABJIEHUS
MporeccoM 00ydeHus;

- IPUHIUIBI 0TOOpa MaTepraa
JUISL UCTIONIb30BaHUS B HAYYHO-
MeIarOrMYeCKOM IS TeTbHOCTH.
Ymern:

- 0TOMpaTh y4eOHbIIl MaTepual u
KOHCTPYHPOBATh COJICPIKAHUE B
COOTBETCTBHH 33J[aHHBIMU IICITISIMH
Y 33JJTa9aMy XUMHYECKOT0 00pa3o-
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BaHUS;

- HCTMOJIB30BaTh pa3HOOOpa3HbIE
METOTbI, (POPMBI, CPEIICTBA
JIAarHOCTHKH, MOHUTOPHHTA,
KOHTPOJIS,, U3BMEPEHUS U OLIEHKU
Y4eOHBIX JOCTHKCHUN YJaIUXCS;
- IPOEKTHUPOBATH 00PA30BATENb-
HBIW MPOLIECC C MPUMEHEHNEM
COBPEMEHHBIX TEXHOJIOTHIA,
COOTBETCTBYIOIINX OCOOCHHOCTSIM
BO3PACTHOTO PAa3BUTHS TUNYHOCTH;
OTIPENeIIATH LEb U
y4eOHO-BOCIHUTATENILHBIC 33/1a4H
M3Yy4eHHS y9eOHOTO MaTepuaa;

- COCTaBIISITh yueOHbBIE
MIPOrpaMMbl, TOCOOUS U IpYyTHE
TUTAKTUYECKUE MaTepUallbl;

- OTOMpaTh XUMUICCKHI
HKCIEPUMEHT B COOTBETCTBUU C
[EJSIMU OOYYICHHS U yIETOM
TEXHUKU 0€3011aCHOCTH €TO
MIPOBE/ICHUS;

- OCYILIECTBIISITH KOHTPOJIb 3a
YCBOEHHEM 3HAaHUH U KOPPEKTH-
pOBaTh MpoIEecc O0yUYESHUS;

- CNOJIB30BaTh pa3HO0Opa3HbIE
MeTOIbI, (POPMEI, CpencTBa
JMarHOCTHKH,

MOHUTOPHHTA, KOHTPOJIA,
M3MEPEHUs U OLIEHKU TOCTHKECHUI
COTPYIHUKOB;

- ACTIOJIH30BaTh HA TIPAKTUKE
YMCHHA B OpraHn3any Hay4YHO-
HCCIIeI0BATEIbCKOM paboThI U
paboThI B HAYYHOM KOJUIEKTHUBE,
CIIOCOOHOCTH pealn30BhIBATh
HOBBIE UJICH U TIPOEKTHL.
Baanern:

- COBpEMEHHBIMU UH()OPMAITHOH-
HBIMHU TCXHOJIOTHUAMU,
crioco0aMM OpUEHTAU U
npoeccHoHaNBHBIX HCTOYHHUKAX
nH(popManuu ()KypHaJIbl, CalThI,
o0Opa3oBaTenbHbIC TIOPTAJIBI);

- TEXHUKOM U METOJUKON XUMH-
YEeCKOIo 3KCIIEPUMEHTA;

- METO/IaMU 0TOOpa MaTepuaia u
OCHOBAMH YITPABIICHHS TIPOIIECCOM
oOyueHust;

- TEXHUKOU U METOJUKON XUMU-
YECKOr0 SKCIIEPUMEHTA C YIETOM
0€301MacHOCTH €0

IIPOBECHUS.




4. OFbEM JUCIHIANIUHBI U BUJbI YYEFHON PABOThHI

Taoauna 4.1.
O0bem AMCUMNJIMHBI M BUABI Y4eOHOI padoThl
Buj yyeoHoii padoThl Bcero 7

4acoB cemMecTp
OO01ast TpyA0€MKOCTb AUCHUTUINHBI 144 144
AyIUTOpHBIE 3aHATHS 84 84
Jlexmun 36 36
JlaGopaTopHbIe 3aHATHUS 48 48
CamocrosrensHas padora ctyaeatoB (CPC) 33 33
KoHnTtposnb 27 27

5. COAEP) KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHNX YACOB 1 BU1OB YYEBHbIX

3AHSITUM

Taoauna 5.1.

5.1. CTpykTypa U coaepxkaHue I CHUILINHBI

OO61mast TpyI0eMKOCTb AUCHUIUIMHBI COCTABIISACT 4 3a4eTHBIC eAuHUIIbI, 144 yaca.

Buasl DopMBbI TEKYLIEr0
Paznen = yueOHoi1 padoThI KOHTPOJISI
Ne | JIucuumummHbl | 3 ycneBaeMoCTH
n/n 3
@)
TEKIUS 1a60p.. cam. pao.
AMMHOKHUCIOTBI
1. 7 4 6 4
1 OENKU.
DepMEHTBHI.
2. | P 7 4 6 4
BuTtamuHbI. N
3. 7 2 4 3 TecToBBI KOHTPOJIH
Yrnesoasl u
KJIETOYHbBIE .
4, 7 4 6 4 TecToBBI KOHTPOJIH
CTCHKH.
Jlunn et u
5. | buomeMOpaHbI. 7 4 4 2 TecToBbIil KOHTPOIIb
Hyxnennoseie
6. | KUCIIOTBHI. 7 4 4 4 TecToBbIi KOHTPOJIb




e I'opmonsI. v 4 4 2

8 Merabonu3m. 7 9 6 3

9 AHTHTENA U UX v 4 4 3
byHKIMH.

10. | BuomumeHm. 7 4 4 4 Kontposnbhas padora.
HUTOrO: 36 48 33

5.2. Conep:xkanue TUCHUIJIUHBI «XHMHUYECKHE OCHOBBI OHOJIOTHYECKHUX MPOI[ECCOB)
AMMHOKHCJIOTBI U 0€JIKH

CtpoeHre ¥ HOMEHKJIATypa MPHUPOJHBIX AaMHUHOKHCIOT. AMQOTEpHBIA XapakTep,
OCHOBHBIE XMMHUYECKHE CBOMCTBa. 3aMEHHMbIE M HE3aMEHHMble aMHUHOKHCIOTHI. [lenTumHas
cBi3b. Knaccuduxkanus G6enkoB mo (QyHKIUSM. YPOBHU OpPraHu3aldé OEITKOBON MOJIEKYJIBI.
OubpusIsipHbIe U II100YIspHBbIE Oeski. OCHOBHBIE BUABI BTOPUYHON CTPYKTYpBI: OL-CIUpalb, [3-
CJIOM, KOJIJIar€HOBas CIupayb. O- U [3- kKepaTuHbl. OCHOBHBIC THIIBI B3aUMOJEHCTBUA MEXIY
(dparmMeHTaMu OEITKOBOM MOJICKYIIBI, ONpeaestonue ee hopmy.

DepMeHTHI

Knaccudukanus pepmentoB. Oco6eHHOCTH (PEpMEHTATUBHOIO KaTajau3a. 3aBUCUMOCTb
CKOPOCTH (PEpMEHTAaTUBHOM peakluu OT KOHIEHTpaluu cyocTtpaTa. YpaBHeHHE Muxasuca-
Menrten. Yucno o60potoB ¢epmenta. DakTophl, YHpaBisAioliMe aKTHBHOCTHIO (DEPMEHTOB.
Obpatumoe 1 HEOOpaTUMOE, KOHKYPEHTHOE U HEKOHKYPEHTHOE MHTuONpoBaHue. PerypstopHbie
¢depmenTsl. Amoctepuueckue GpepMeHTbl. MexaHu3M JeUCTBUS XUMOTPUIICMHA U JIM30IMMA.
l'unoTe3a MHAYIIMPOBAHHOTO COOTBETCTBHUS.

BuramunbIl.

Kodakropsr u kodepmentsl. CTpykTypa U (YHKIUU BOJOPACTBOPHUMBIX BUTAMHUHOB.
[lonssiTue o cTpoeHMHM W  (QYHKOMSIX  SKAPOPACTBOPUMBIX  BHTAMHHOB. MexaHU3M
0aKTEepUOCTATUYECKOTO IEUCTBUS CYIb(aMUIOB.

YrieBoabl U KJIeTOYHbIE CTEHKHU

CtpoeHne U CBOMCTBa MOHOCaxapuaoB. XupaiabHOCTh. @opmynbel dumepa u Xeyopca.
CrepeonszomMepuss U TayroMepusi MoOHocaxapuaoB. Myraportauus. BoccranaBiauBarouiye u
HEBOCCTAHABJIMBAIOLINE UCaxapupbl. [Tonmucaxapunsl. I'omononucaxapusl u
rerepononucaxapuiabl. Iloamyponnael. Xutus. I'manyponoBast kucinora. CTpoeHHE KIETOUHBIX
CTeHOK OakTepuid. [ mukonenTuabl. MexaHu3m JAeCTBUS TTEHUIIUIUTHHA.

Jlunuabl 1 6uoMeMOpaHbI

OcHoBHble Tubl JunuaoB. (OKupel, Bocku, ¢dochormuuepuapl, CEHOUHTOIUTINIEI,
xonectepuH). OCHOBHBIE KHCIIOTBI, BXOJAIINE B cocTaB IUnuaoB. CTpoeHHe OmoMeMOpaH.
KunkoctHo-mo3anuHas monenb. [lepudepruyeckue u UHTErpanbHbIe OCIIKH.

HyxkJienHOBBIE KHCJIOTHI

Crpoenue Hykneotus10B. [lypuHsl 1 nupumMuauHel. Tayromepust a30TUCTBIX OCHOBAaHUN
HYKJIEMHOBBIX KHCIOT. Pubo3za u neszokcupubosza. IlepBuuHast W BTOpHYHAs CTPYKTypa
HYKJIEMHOBBIX KHCIOT. KoMIieMeHTapHble mapbl OCHOBaHWW. BOMOpOIHBIE CBSI3U, CTIKHUHT.
Crpoenne T-PHK. MuHopHble ocHOBaHus. TpernuHas u yerBeptuuHas ctpykrypa JIHK.
[lonsiThe o TpaHCAAUMU U TpAaHCKpUNUUU. OCHOBHBIE TPYIIIIBI MyTareHOB.

I'opmonb1

Uepapxust peiictBust TropmoHOB. Kraccudukanus TOpMOHOB MO HMX XUMHYECKOU
cTpyktype. Karexomamuubl, crpoenue u ¢(yHkuuu. Tupeounnsie ropmonsl. CrepouHbie
ropMoHbl. JHAOphUHBI U HHKe(hanuMHbl. MeXaHu3Mbl BO3HMKHOBEHHS HApPKOTHUYECKON
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3aBHCHUMOCTH.

MeTtaboau3m. O61mii 0630p.

I'erepotpodsr u aBTroTpodsl. Katabomuszm u anabonusm. Ctpoenue u ¢pynkuun ATO.
I'muxonus. AraspobHOe 1 adpoOHOe okucieHue riaoko3bl. [ukin Kpebcea.

AHTHTEJA ¥ UX QYHKIIUH

Nmmynuter. AntureHsl. [loHsite o cTpoeHUM H (YHKIUSX HMMYHOTJIOOYJIHMHOB.
Karanutnueckne antuTena. JH3UMBI H a03UMBI.

Baskneiiniue OMoMuIeHu

MemOpaHHbIe penenTopbl, (epMEeHThI, HOHHBIE KaHAJbl KaK BayKHEUIINEe OMOMUILICHH.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MHN

B mpomecce o0yueHus OyayT HCIOJIB30BaHBl TPATUIIMOHHBIE O0O0pa30BaTEIbHBIC
TEXHOJIOTUU (J'IGKHI/II/I, CCMHUHApPBI, IMMPAKTHYCCKUC pa6OTLI) U AKTUBHBIC HWHHOBAIIMOHHBIC
00pa3oBaTesIbHbIE TEXHOJIOTHUH:

1. CemuHap B JHMaJOroBOM pEXHME IPHMEHSETCS B OCHOBHOM NpU OOCYXIECHUHU
BBICTYIIJICHU CTYICHTOB C JIOKJIagamu (pedeparamu)

2. T'pynmoBoii paz0op pe3yinbTaTOB KOHTPOIBHBIX PadboT

3. Berpeun ¢ coTpynHUKaMH U PYKOBOAMTEISIMH MPOQWIBHBIX JabopaTopwii U
HpeI[HpI/IHTI/Iﬁ - IOTCHIHAJIbHBIMHU pa6OTOIIaT€JI$IMI/I BBIITYCKHUKOB.

Jlo71s1 akKTUBHBIX 00pa30BaTEIbHBIX TEXHOJOTHI cocTaBisier 30%.

7. MEPEYEHD YYEBHO-METO/IMYECKOTO OBECITEYEHUS JIISI
CAMOCTOSTEJBLHOM PABOTHI OBYYAIOINXCS MO TUCHUILINHE
(MOJIYJIIO)

JleximoHHBIE 3aHATHS TpoBoaATCs | pa3 Hexemo B oObeMe 3 4acoB W 3 4acos
7a00paTOpHBIX 3aHATHI B cenbMoM cemecTpe. [locie OKOHYaHMS W3YyYeHUs KaKIO0H TeMbl
CTY/ICHTBI IPOXOJISAT TECTUPOBAHKE, COOECEI0BAHUE, BHIMOJIHAIOT KOHTPOJIbHBIC PA0OTHI.

7.1. IlepeueHb-y4eOHO-METOIUUECKOTO OOECTICYEHUS A1 O0YUAIONIUXCS TIO TUCIIUIUINHE:

1. 4. Koneman, K.-I'. Pem. Harnsanas Ouoxumusi. M. «Mupy, 2000 T.
2. B.IL Komosga, B.H. IlIsenoBa. buoxumus. M. «/Ipoda», 2004 r.

7.2. Ykazanus 11 00y4aronuxcsi 0 OCBOSHUIO TUCIUTUTMHBI

Ta6auna 7.1.
CoaepxxaHue caMOCTOATEJIBLHOM Pa0doThI 00yYaIOIIMXCS
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NoNo Tembl/60npocel, uiHocuMble Ha camocmoamensvioe [Kon-6o  |@opmbl pabomol
n/n usyueHue yacos
L. AMUHOKHCIIOTEI ¥ O€IKH cobece/J0BaHuE,
4
DepMeHTHI coOeceqi0BaHuE,
2. 4
3 BuraMuHbI CobecenoBanue,
' 3 TECTOBBIN
KOHTPOJIb
4 'VTIIeBOABI ¥ KIIETOYHBIE CTEHKU Cobecenosanue,
4 TECTOBBIN
KOHTPOJIb
Jlunuer 1 GmomMeMOpaHbI cobecenoBanue
5 b
' 2 TECTOBBIN
KOHTPOJIb
6. HyxienHoBbIE KUCITOTHI cobeceoBanue,
4 TECTOBBINI
KOHTPOJIh
/. [CopMOHEI cobeceio0BaHueE,
2
8.  Metabonusm cobecenoBanue,
3
9. |AnTurena u ux byHKIMHA cobecenoBanHue,
3
10. |Buomumenn cobeceioBaHue,
4

8. OHEHOYHBIE CPEACTBA JJIAA TEKYLIEI'O KOHTPOJIA
YCHEBAEMOCTHU U TIPOMEXKYTOUYHOM ATTECTALIUU

BOIIPOCHI K CEMHUHAPCKOMY 3AHATUIO Ne 1

Ilnan 3auaTud:

1. [IpenMeT AUCUUTIITUHBI «XUMUYECKHUE OCHOBBI OMOIOTUYECKUX MPOILIECCOBY.

2. OCOOEHHOCTH KMBOW MaTCPHH.

3. Knetka, kak CTpyKTypHas ¥ (yHKIIMOHAJIbHAS eIMHHIIA )KUBOTO OpraHu3Ma
4. OCOOCHHOCTH TIOBEJCHHS OPTaHUYECKUX COEIUHCHHMI IN VIVO.

5. OcoOeHHOCTH MPOTEKAHUSI MTPOIIECCOB IN VIVO.
6. MeTo1bl McClieIOBaHUS IPUPOAHBIX COSTUHEHUH.
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3AJAYH 1151 PEIIEHUS
1. Pa3Mepbl KJIETOK M UX KOMIIOHEHTOB

a) Eciu yBenuunth kietky B 10 000 pas (takoe yBenndeHHe OOBIYHO JOCTUTAeTCs B
9JIEKTPOHHOM MUKPOCKOIE), TO Kakoro pasMepa oHa crtaima Owi? Ilpenmonoxure, 4TO BBHI
paccMaTpUBAETE «TUIMMYHYIO» dYKaPHOTHYECKYIO KIIETKY C THaMeTpoM S50 MKM.

0) Ecnu BBl paccMaTpuBaeTe MBIIICYHYIO KJIETKY (MHOILHUT), CKOJIBKO B HEH COJCPKHUTCS
Monekyn aktuHa? (CumuTaiite, 4To KieTka uMeeT chepudeckyto hopmy U He conepKUT HUKAKUX
JIPYTUX KOMIIOHEHTOB; MOJIEKYJbl aKTHHA HMMEIOT cdepuueckyro (popmy u auamerp 3,6 HM;
oGbeM chepsi pasen (4/3)nR3.)

B) Eciu BbI paccMaTpuBaeTe KIETKY MeUeHHU (IemaToluT) TaKUX K€ pa3MepOB, CKOJIBKO B
Hell MOXeT cofepKaTbess MUTOXOHApU? (CunTaiiTe, 4TO KiIeTKa UMeeT chepuueckyro Gpopmy u
HE COACPNKUT HUKAKUX JIPYIMX KOMIIOHEHTOB; MUTOXOHIPHHM HMEIOT chepuueckyro Gopmy
nuameTp 1,5 MxM.)

r) [roko3a CiIy)XUT OCHOBHBIM HCTOYHHUKOM OJHEPruu MJisi OOJBIIMHCTBA KIIETOK.
[IpuHuMas BHYTPUKIETOYHYIO KOHIIEHTPAIMIO TIOKO3bl paBHOW 1 MM (T. e. 1 MmumMMois/n),
paccuMTaiTe YUCIO MOJIEKYJ TJIIOKO3bl, COAEpKAIIUXCA B HAIled THUIOTETUYECKOM
9YKapHOTHUECKOM KieTke (chepuueckoii popmbl). (Hucno ABoraapo, paBHOE YHCIY MOJEKYNI B 1
MOJI€ HEHOHU3UPOBAHHOTO BEIIECTBA, COCTABIAET 6,02+ 1023.)

2. Komnouents! kierku E. coli.

Knerku E. coli umeror ¢popmy nmsmaapa Beicotoi 2 MkM 1 quametpoM 0,8 MkM. O0beM
TMHpa BRIancseTcst Ho hopmyie tRh, rae h — BeicoTa mumHzpa.

a) CkonbKO BecuT onHa KieTka E. COli., ecnu ee IOTHOCTH (B OCHOBHOM 3a CYET BOJIbI)
paBHa B cpeaHeM 1,1- 10% r/n?

0) Tommmua 3amuTHON KieToyHoi oOomouku E. coli. pasaa 10 um. Kakyro momio (B
MPOILEHTaX) 00I1Iero oobeMa 0aKTepuu COCTABIISAET KJIeTOYHast 000104ka?

B) E. coli. ObicTpo pacteT W pa3MHOXKaeTcs Oyarogaps TOMY, 4YTO B €€ KICTKE
npucyrctByeT okono 15000 cdepuueckux pubocom (amamerp pubocombel 18  HM),
OCYIIECTBISIONIMX CHHTE3 OenkoB. Kakas gactp o0miero oobeMa KIETKH MPUXOIUTCS Ha JOJIO
pubdocom?

3. 'eneruueckas undopmanus B JIHK E. coli.

Conepxamasics B JIHK renernmueckas wuHpopMmanus onpeaesercs JUHEHHOU
MOCJIEIOBATENIbHOCTBIO  KOJIUPYIOIINX €IUHUI], Ha3blBa€MbIX KoAoHaMu. Kaxnaplii KoOIOH
NPEICTABIsACT COOOH CrenU(pUUECKyI0 MOCIEeI0BATEIbHOCTh TpPEX HYKJIEOTHIOB (Tpex map
Hyks1eoTH10B B IByxuenodeyHoi J{HK) u coorBeTcTBYEeT 0IHOMY aMHUHOKHUCIOTHOMY OCTaTKYy B
oenke. IHK E. coli. umeer oueHp OONBIIYIO MOJSIPHYIHO Maccy — oOkKoyio 3,1 10° t/mons.
Cpenuss MoJsipHasi macca mapbl HYKJICOTHIOB paBHa 660 r/MOJb, a BKJIAM KaXIOW Iaphl
HYyKJI€OTH10B B AyinHy Monekyisl JIHK cocrasnser 0,34 HM.

a) Mcmonb3ys 3Tu nanHble, paccuntaite qmuHy monekyssl JJHK E. coli. CpaBuute ainuny
monekyisl JJHK ¢ pasmepamu knetku (3anaya 2). Kakum o6paszom JIHK nomemaercs B kinerke?

0) Ilomcuuraiite, 4eMy paBHO MAaKCHMAaJIbHOE YHCIO OEJIKOB, KOTOPOE MOXKET OBIThH
3akoaupoBano B mosekyne JJHK E. coli, ecnu mpeamnonoxute, 4to OeKkoBast MOJIEKYJa COCTOHUT
B cpeaHeM u3 400 aMHUHOKHUCIIOT.

4. BbICTpBIi TPaHCHOPT B akcoHax. HellpoHbl MMEIOT MJIMHHBIE TOHKHE OTPOCTKH,
Ha3bIBa€Mble AaKCOHAMH. AKCOHBI O00ECNEeYMBAIOT Tepefady CHUTHajla B HEPBHOW CHCTEMeE
opranu3ma. HekoTopble akCOHBI MOTYT JOCTUTATh JIIMHBI A0 2 M, HallpUMep aKCOHbI, OTXOSIIIHE
OT CIIMHHOI'O0 MO3ra U 3aKaHYMBAIOIIMECS B MBIIILAX MaJblEB HOT. MajeHbKHE 3aK/IIOUECHHBIE B
MeMOpaHy YacTHIIbI, IEPEHOCAIINE Ba)KHbIE JIsl pabOThl aKCOHOB BEIIECTBA, JBUKYTCS BIOJb
MUKpPOTpYOOUEK LMTOCKENEeTa OT LIEHTpa KJIETKM 10 OKOHYaHWW akcoHOoB. Eciu cpenHioro
CKOPOCTh JBMKCHMSI YaCTHUIbl MPUHATH PaBHOM | MKM/C, TO CKOJBKO BPEMEHU MOHAJAO0UTCS
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TaKkol vacTuile (BE3UKyie), YTOOBI MPOUTH OT LIEHTpa KJIETKH B COMHHOM MO3T€ JI0 OKOHYaHUS
aKCoOHa B ITajbIlaxX HOTr?

5. Buramun C: oriiM4aeTcsl JIM HUCKYCCTBeHHbIi BUTaMHH C OT HaTypajJbHOro?
HCKOTOpI)Ie IIOCTAaBIIUKN O6OFaIII€HHI>IX BUTAMHWHAMU IMUIICBBIX IMPOAYKTOB 3adBJIAKOT, YTO
BUTAaMUHBI, TIOJY4YEHHBIE U3 NPUPOJHBIX HCTOYHUKOB, TIIOJE€3HEE IS 3I0POBbs, YEM
CHUHTE3MPOBaHHBIE MCKYCCTBEHHBIM IyTeM. Hampumep, cunraercs, uro yucras L-ackopOuHOBas
kuciora (ButamuH C) M3 IUIOAOB IIMMOBHMKA MOJe3Hee 4YMCTOM L-ackopOMHOBOM KHCIIOTHI,
CHHTC3HpOBaHHOfI Ha XUMHWYCCKOM IPOU3BOACTBC. Paznmuarorcss m1 BUTaMHUHBI M3 3THX ABYX
HUCTOYHUKOB? MOXET 1M OPraHnu3M pa3IndUTh BUTAMUHBI U3 Pa3HBIX HCTOUYHUKOB?

6. AKTHBHOCTH JIEKAPCTBEHHBIX BelIeCTB U CTepeoXuMus. B HEKOTOPBIX cirydasx
KOJIMYECTBEHHBIC PA3JINYHs B OMOJIOTMYECKON aKTHBHOCTH JIBYX 3HaHTHOMEPOB OJIHOTO M TOTO
K€ BeIIecTBa BBIPAKEHBI JOCTATOYHO CHiIbHO. Hampumep, D-m3omep wu3omporepeHona
(IpUMEHsIeTCsl TPU JIETKUX TPHUCTYNaxX acTMbl) JCUCTBYET B KayeCTBE OPOHXOPACIIHPSIOLIETO
cpeacta B 50-80 pa3 cunpHee, yem L-uzomep. YkaxuTe XUpajdbHBIM LIEHTP B MOJEKYJE
u3onporepeHosia. [loueMy JBa 3HAHTHOMEpAa TaK CUJIBHO Pa3IMYArOTCS MO OHMOJIOTHYECKON

AKTUBHOCTH?
H

H H
HO ——CH,—N——C——CH,

I—0O——0

CHj
HO

7. JdeiicTBHe JieKApCTBEHHBIX NMpenapaTtoB u ¢opma mMoJsekyJa. Heckonbko setT Hazan
nBe GUPMBI BBITYCTHIW B MPOJAAXy IMpenapar MOoJ TOPrOBBIMH HA3BAHHUSIMH JEKCEIPUH U
6enszenpuH. CTpyKTypHas popMyIia 3TOTO BEIIECTBA IPUBEICHA HA PUCYHKE.

Ho ¢usnueckum cBoiictBam (comepxxkannto C, H um N, Ttemmeparype miaBieHus,
pacTBopuMOCTH W Jp.) ob0a mpemapara WACHTHYHBL TeM He MeHee pPEKOMEHJOBaHHas J/03a
JIeCKCceIpuHa (OH JI0 CUX TOp BBIMYCKAeTCs) COCTaBisAia 5 MI/CYT., a pEeKOMEHJOBaHHas J103a
OeH3enpuHa (CHAT C MPOM3BOJICTBA) ObUTA BABOE BHIMIE. Takum 00pa3oMm, ISl JOCTHXKCHHS
OJTHOTO M TOro ke (pusnonornyeckoro s¢dexra 6eHzenpuHa Tpedyercss ropasao OoJblle, Yem
nexcenpuHa. OOBSICHATE 3TO KaXKyIIeecs IPOTUBOPEYHE.

N

8. CTpouTe/ibHbIEe 0J10KH CJI0KHBIX O0MOMOJIEKY.I.

Ha pucynkax mnokazaHbl CTpyKTypa HamOoiiee BaXKHBIX KOMIIOHEHTOB CJIOXKHBIX
OMOMOJIEKYN. YKaKUTE CTPOUTEIbHbIE OJIOKH, U3 KOTOPBIX COCTOAT TPH HM300pakKeHHBIE HUXKE
Ba)KHBbIC OWOJIOTHMYECKHE OMOMONIEKYbl (TOKa3aHbl B HOHHOM (OpMe, COOTBETCTBYIOIICH
¢dusmonornueckomy 3HaueHuto pH).

a) I'yanosuntpudochar (GTP) — bsHepreTmyecku Oorartas MOJCKYiIa, HYKICOTHI,
Bxoasamui B coctaB PHK:
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6) ®ochaTuaNIXOINH — KOMIOHEHT MHOTHXMeMOpaH:
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B) MemHkedanuH (9HKe(hanuH, CcOAep)KallMi B MATOM IMOJOXEHUM METHOHHH) —
MIPUPOJHBII ONKAAT MO3ra:

N 0]

o 0
=

\S
// N Nj/N i X .
| O// \gg\f

9. Onpenenenne CTPYKTYpPbl 0HOMOJIEKYJIBI.

W3 ™Mb kpoimka BBIISTIIIM HEW3BecTHOE BemiecTBO X. Ero crpykrypa Obuia
YCTAaHOBJICHA HAa OCHOBAaHWHU CICAYIOIIMX HAOMIOJEHUN ¥ OSKCIEPUMEHTOB. Pe3ymbTarhl
KaueCTBEHHOI0 aHajiu3a IOKa3aju, YTO BEIIECTBO COJEPKHUT TOJBKO YIJIEPOJ, BOJOPOA U
Kucnopo. B3BemeHHbI oOpasen BemecTBa X ObUT MOJBEPTHYT MOTHOMY OKHCIEHHUIO, TIOCTIE
4ero ompesereHsl KoaudecTBa oopazosamuxcs HoO u CO,. Micxoas u3 JaHHBIX 3TOTO aHaau3a
OBUIO cHenaHo 3akirodeHue, 4to maccoas gons C, H m O B BemectBe X cocTaBiseT
cootBercTBeHHO 40,0, 6,71 u 53,29%. MonekynsipHass Macca BemiectBa X B COOTBETCTBUM C
JaHHBIMH MAacC-CIICKTPOMETpHH OKasanach paBHoi 90,0 a.e.m. Merox wuHbpakpacHOH
CIIEKTPOCKOIIMU TMOKa3ajl, YTO B MoJieKyJe X eCThb OJHa JBOMHas CBsA3b. BemectBo X Jerko
pacTBopsieTcsi B Bojie, 00pa3yst KUCbIid pacTBop. [Ipu ucciaegoBaHuM 3TOr0 pacTBOPa € MOMOIIBIO
MOJIAPUMETPA OBLJIO YCTAHOBIICHO, YTO X 00J1a/1a€T ONTUYECKON aKTUBHOCTBIO.

a) OnpenenuTe YMIUPHUUECKYIO U MOJIEKYISIpHYIO (hopMynsl X.

06) Hapucyiite BO3MOXHBIE CTPYKTYpbhl BellecTBa X, KOTOpbIE YAOBIETBOPSIU ObI
MOJICKYJISIPHOH (hopMyJie M UMENH OJHY JBOWHYIO CBs3b. PaccMOTpUTE TOJNBKO JTUHEHHBIC ITITH
Pa3BETBIEHHBIE CTPYKTYPbI, HE IPUHUMAsI BO BHUMAHUE IUKINYECKUE CTPYKTYpbI. YUTUTE, 4TO
aTOMBI KHCJIOpOZa C TPYAOM 00pa3yroT CBSI3U MEXIYy COOOM.

B) Kakoe 3HaueHue 1 CTPYKTYpbl MOJIEKYJIbI UMEET ONTUYECKasi aKTUBHOCTh BellecTBa?
Kakwue cTpyKTypbl, Ipe/IoskeHHbIE BAMH B TyHKTE (0), COOTBETCTBYIOT 3TOMY HaOIIOACHUIO?
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r) Kakoe 3HaueHue AN CTPYKTYpBl MOJEKYIbI UMEET TOT (aKT, YTO MPH PACTBOPEHHUH
BelecTBa X oOpasyercss KUCHbIi pactBop? Kakue CTpyKTyphbl, NpEeAsIOKEHHbIE BaMU B ITYHKTE
(6), COOTBETCTBYIOT 3TOMY HaOIIOACHUIO?

1) KakoBo ctpoenue BemiectBa X? COBMECTHMO JIM CO BCEMHU MMEIOIUMUCS JAHHBIMH
CYILIECTBOBAHUE HECKOJIBKUX CTPYKTYp?

BOITPOCBI K CEMUHAPCKOMY 3AHSTHIO Ne 2

ILnan 3ansTuA:
1. Amunoxkucnotsl. Knaccudukanus. Ctpoenue.
2. OcoOEHHOCTH CTPOEHUS 0-aMUHOKHUCIOT. [IpoTenHOreHHble aMUHOKUCIIOTHI.
3. M3035eKkTprdeckas TOUKa aMUHOKHCIIOT.
4. MeTO/1bI CCIIE0BAHNS AMUHOKHUCIIOT.
5. OcoOeHHOCTH MPOTEKAHUS MPOIIECCOB IN VIVO ¢ y4acTHeM aMUHOKHUCIIOT.

3AJAYH /1151 PELLIEHUS

1. Uonnsbie ¢popmMbI a1aHMHA

AJaHu¥M — IBYXOCHOBHAs KUCIJIOTA, CIIOCOOHAs MpEeTepIeBaTh JIBe PEaKLUU JUCCOIMALUT
(3HaueHUs pKir CM. B TabJI. 3-1).
a) [lonp3ysck MpPUBEACHHONW HIDKE CTPYKTYpPOM YaCTHYHO NMPOTOHUPOBAHHOW (OpMBI ajamnuua,
n300pa3uTe XUMHUUYECKYIO CTPYKTYPY JBYX IPYTHX ()OpM allaHUHA, NPE00JIaJaonMX B BOAHOM
pacTBope: MOJIHOCTHIO TPOTOHUPOBAHHYIO U MOJIHOCTHIO JAETIPOTOHUPOBAHHYIO ()OPMBI.

O
° ||
HsN——CH—C——0

©
CHj
Kakas u3 Tpex ¢opM npucyrcTByeT B HamOOJbIIEH KOHLEHTpPALlMM B pacTBOpax co
cnenyromumu 3HadeHusimu pH: 6) 1,0; B) 6,2; 1) 8,02; 1) 11,9?

2. AO0co10THAsi KOH(UTYPAlUs HUTPYJUIHHA

Kaxkyro kondurypamnuio (D unm L) umeer BbIfeneHHBIA U3 apOy3a UTPY/UTHH, GopMyna
KOTOpOro npuBesieHa Ha pucynke? [losicHuTe cBOM OTBET.
CH,CH,CH,NH——C——OH

@
<NH3 (0]

T
[eXlll eI

OO@

3. Pa3jiesieHre aMMHOKMCJIOT METO0M HOHOOOMEHHOI XpomaTorpaduu

AHamM3 cMecH aMHHOKHMCIIOT HAYMHAIOT C pPa3JeNIeHUs] 3TOM CMECH Ha KOMITOHEHTHI C
IIOMOIIBI0 HOHOOOMEHHOH XpoMaTorpacduu. Ilocine HaHeceHHs Ha KOJIOHKY ¢ KATHOHOOOMEHHOM
cMmoror, coxepkamedt rpynnel —SO3  (pHC.), AMHHOKHUCIIOTHI JBUXKYTCS BHU3 HO KOJIOHKE C
pa3HOI CKOPOCTHIO, MOCKOJIBbKY Ha UX JIBUKEHHE OKa3bIBAIOT BIUSHUE J1Ba (PaKTOpa:

1) mputskerne mexay —SOs TpynmaMud HOCUTENST W TIOJOXKHUTENBHO 3apsKEHHBIMH
(YHKIMOHATIBHBIMU TPYNIAMH aMHUHOKHUCIOT; 2) THUAPOPOOHBIE B3aUMOJCHCTBUS MEXKIY
OOKOBBIMH LIETISIMA aMHUHOKHCIIOT ¥ CHJIBHO TUAPOGOOHOM MOJUCTUPEHOBOM OCHOBOI HOCHUTEIIS.
Jlnist KaXk10i U3 IpUBEACHHBIX HIKE Tap aMHUHOKHUCIIOT ONpeAesuTe, Kakas aMUHOKUCIIOTa OyeT
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CXOIUTH C KOJOHKH MIEPBOI MPH MPOMBIBAHUU KOJIOHKHU Oydepom ¢ pH 7,0.
a) Asp u Lys 6) Arg u Met
B) Glu u Val r) Glyu Leu 1) Ser u Ala

4. O003Ha4YeHNE CTEPEOU30MEePOB H30JeHIIUHA
CrpykTypHas GopMyiaa aMHHOKHCIIOTHI M30JICHITIHA N300pakeHa HIKE.
COOe
@
HsN——C——H
H——C——CH,

CH,

CH3
a) CKOJIbKO XMPAIbHBIX [IEHTPOB UMEET MOJIEKYyJa N30JIeHIInHA?
0) CKOJIBKO ONITUYECKUX U30MEPOB MOXKET OBITh y M30JIeHIINHA?
B) Hapucyiite mnpoctpancTBeHHbIE (OPMYNIBI Ui BCEX ONTHYECKUX H30MEPOB
M30JIeHLIHA.

5. CpaBHenue 3Havyennii pK, ajjaHuHa U moJiMaIaHUHA

KpuBasi TUTpoBaHUS aMHUHOKMCIIOTHI aJlaHMHA OTPAXKAeT HAJIMYME JBYX HNOHU3MPYEMBIX
¢bynakunonansHbix Tpymmn ¢ pK, 2,34 m 9,69, uTto OTBEeyaeT COOTBETCTBEHHO HMOHHU3AIUU
KapOOKCWJIBHOW W TPOTOHHPOBAHHOW aMuHOTrpymmbl. KpuBele THTpOBaHUS OH-, TPU- U
OJINTONIENTHAOB AJIAaHMHA TAK)XE JIEMOHCTPUPYIOT HAJUYHUE TOJIBKO JBYX MOHU3UPYEMBIX TPYMII,
XOTS X 9KCIIEPUMEHTAIILHO OTpeiesieHHbIe 3HaueHus pK, ornmmyarores ot pK, GyHKIMOHATBHBIX
rpynmn ajaHuHa (cM. Tad.).
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AMUWHOKHCIIOTA WU pK1 pK2

IMEITU
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 popmyiny Ala-Ala Ala. Ykaxure GyHKIMOHATBHBIC TPYIITbI
B 9TOM MOJIEKYJIE, KOTOPBIM COOTBETCTBYIOT pK1 1 pKo.

6) Ilouemy c noOaBieHHEM Ka)X/I0ro CIEIYIOLIero ocTaTka ajaHuHa 3HaueHue pKj
BO3pacTaer?

B) [louemy c no0aBiieHMEM Ka)KIOTO CIEIYIOLIEro OcTaTKa ajaHuHa 3HaueHue PKj
cCHMKaeTcs?

6. Pasmeps! 0eskoB

Uemy npuOIM3UTENLHO paBHA MOJICKYJIApHas wmacca Oenika, cocrosimero u3z 682
AMHUHOKHUCIIOTHBIX OCTATKOB, COCAMHCHHBIX B CIMHCTBCHHYIO MOJUIICIITUAHYIO I.[GHB?

7. Yucs10 ocTaTKoOB TPUNTO(aHA B ObIYbEeM CHIBOPOTOYHOM AJILOYMHHE

KonnyecTBeHHBIN aHAIN3 aMMHOKHUCIIOT MOKa3all, 4To ObIYMI CHIBOPOTOYHBIN ambOyMHUH
(BCA) conepxut 0,58% (1o macce) tpunrodana (M, = 204).

a) PaccuuraiiTe MuHMMaJabHYI0 MoJekyispHyto Maccy BCA (T. e. cuuTaiite, 4ro B
MoJIEKYJe OeKa COAEPKUTCS TOIbKO OJMH OCTATOK TpUlITO(aHa).

0) B cooTBeTcTBUM C pe3yiabTaTaMu reiabQUIbTpalun MonekynspHas macca BCA paBHa
70 000. CkonbKO OCTaTKOB TpUNITO(haHa COMACPKHUTCS B €0 MOJICKYIIe?

8. Ompenenenue mocjeg0BaTeJIbHOCTH MEeNTUHAA JielidHKe(PaATHHA, BbIJICJIEHHOI0 M3
MO3ra

W3 HOpManmbHOW MO3rOBOM TKaHM ObLTIa BBIIEJCHA TPYIMa TENTHIOB, BIUSIONINX Ha
nepeadyy HEPBHOIO HMIYJbca B HEKOTOPBIX OTAENaX MoO3ra. OTH NENTUABl Ha3bIBAIOT
ONMMOUJAMH, MOCKOJBKY OHHU CBSI3BIBAIOTCA CO CIEHU(PUUECKUMU PELENTOpPaMU, C KOTOPHIMHU
TaKXKe CBS3bIBAIOTCA ONMUATHl (AJIKAJOWABI ONHWYyMa), TaKMe KaKk MOP(GHUH U HAJIOKCOH. Takum
o0pa3oMm, ONUOWABI HMUTHPYIOT HEKOTOphIE CBOWCTBAa omnuaToB. HekoTopble yueHbIe
paccMaTpuBalOT 3TH BelIECTBa KaK CoOJEpJKallydecss B MO3Te COOCTBEHHBIE CpEJCTBA
o0e30onuBanud. Mcnonb3yst NpuBeNeHHbIE HIKE HdaHHbIE, OMpPEIeIUTe aMHUHOKHCIOTHYIO
MOCTIeIOBATEIbHOCTh  OMMouaa JekdHkepanuHa. OOBACHUTE, KaKk NPEAJIOKECHHAs BaMU
CTPYKTYpa COTJacyeTcs ¢ KaKIbIM U3 Pe3yIbTaToB (a-B).

a) [Momueiit runponus nox aevicteueM 6 M HCI mpu 110 °C ¢ mocnenyrommm aHaIn3oM
AMHHOKHCIIOT TOKa3ajd Hamuuue B cmecu Gly, Leu, Phe u Tyr B MOJSpHOM COOTHOIICHHH
2:1:1:1.

0) XpomaTorpaduueckuii aHaIu3, MPOBEACHHBINA MOcie 00paboTku nentuaa 1-drop-2,4-
JUHUTPOOCH30JIOM W TMOJIHOTO TUAPOJH3a, BBIABHI Hamuuyue 2,4-TUHUTPOPEHIIEHOTO
IPOU3BOIHOTO TUPO3HHA. [Ipr 3TOM cBOOOIHOTO THPO3HHA OOHAPYKEHO HE OBLIO.

B) [lomHoe pacmieruieHHWe TMenTHAa TMOJA ACWCTBHEM IMENCHHA W IPOBEICHHOE 3aTeM
Xpomarorpaduueckoe pasJielicHue MOKa3alu Halu4ue TUMENTHIa, cojepikamiero ocratku Phe u
Leu, u tpunientuaa, conepxkaiiero Tyr u Gly B cootHomenun 1 : 2.

9. CTpyKTYypa NOJIMNENTHIHOr0 aHTHOMOTHKA,BbIIe1eHHoro u3 Bacillus brevis

DKCTpakThl, MOJyYeHHbIe W3 OakTepuanbHOW KynbTyphl Bacillus brevis, comepxar
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NenTuj, o01aJaromuii CBOMCTBAMU aHTHOMOTHKA. DTOT NeNnTu o0pa3yeT KOMIUIEKCHl ¢ HOHAMHU
METAJUIOB U, TIO-BHIUMOMY, HApyImIaeT CHCTEMY HOHHOTO TpPaHCIOPTa dYepe3 KIETOUYHYIO
MeMOpaHy Yy JApYruMX BHJIOB OakTepuid, YTO NPUBOIUT K uX rubenu. CTpyKTypy NenTuaa
YCTQHOBUJIM HA OCHOBAaHUM NIPUBEICHHBIX HUXKE PE3Y/IbTAaTOB.

a) llonHbli KUCIOTHBIA TUAPOJIW3 MOJUNENTHAA C MOCJIEIYIOUIMM aHaJIUu30M
AMHHOKHCJIOT MPOJIEMOHCTPUPOBANl HaIMYMEe SKBUMOJSIPHBIX KoimdectB Leu, Orn, Phe, Pro u
Val. Orn — 310 cokpaiieHHOe 0003HAYCHUE AMUHOKHUCIOTHI OPHUTHHA, HE BCTpEUarolleiics B
Oenkax, HO MPUCYTCTBYIOMIECH B HEKOTOPBIX MenTuaax. OpHUTHH UMEET TaKyl0 CTPYKTYPY:

H
@ o
H3N_CH2_CH2_CH2_C_COO
&)
NH5

0) MonekymsipHast Macca enTUAa okasajaack Npubau3uTenbHo pasHa 1200.

B) [lentun He moaBepraics ruAponusy npu oopadboTke GepMEeHTOM KapOOKCUTICHTHIa30.
DTOT (epMEeHT KaTalM3UpyeT OTHICIICHHE JOOBIX C-KOHIIEBBIX OCTaTKOB, 3a HMCKIIOYCHUEM
ocraTka Pro, a takxke 3a HCKITIOUEHHEM TEX CIIy4aeB, KOT/Ia OCTATOK IO KaKOW-THOO0 MpUYnHE HE
COJIEPXKHUT CBOOOTHOM KapOOKCHILHOW TPYIIITHI.

r) OOpaborka wucxomHoro mnentuaa l-Prop-2,4-THHUTPOOEH30IOM C MOCIETYIOIINM
TOJTHBIM THAPOJIM30M U XpOMaTorpapuuecKuM pasjeliecHHeM TMOKa3ald HalMYhue TOJIBKO
CBOOOJTHBIX aMUHOKHCIIOT M TIPOU3BOJIHOTO CJIEYIOMIETO CTPOCHUS:

NO,
H
| .
O,N NH——CH,—CH,—CH,—C——CO0O0
ONH,
(ITonckaska: yarure, uto 2»4-muHUTPO(EHMWIbHAS TPYIIA IPUCOSTUHEHA HE KaK 0OBIYHO
K a-aToMy

a30Ta, a K aMUHOTpyIIe OOKOBOMA IEIH.)

1) YacTUYHBIA THAPOIW3 MENTHAA, XpoMaTorpaduueckoe paszesieHue MPOIYKTOB U UX
aMI/IHOKHCJIOTHI)IfI AaHAJIN3 BBISIBUJIN HAJINYUEC OHU- H TpI/IHCHTI/II[OB CJICI[YIOHIGFO CTpOGHI/ISI
(aMI/IHOKOHHeBBIG OCTAaTKH BCCTJa PACIIOJIOKCHBI cneBa):

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

Hcnone3yst maHHy0 MHGOPMAIUIO, ONPEISTUTe aMHHOKHCIOTHYIO MOCIIE0BATEILHOCTh
INEOTUIHOTO aHTI/I6I/IOTI/IKa. [losicauTe Bamm PaACCYKICHUS. O6L§ICHI/ITC, KaK IIPCIJIOKCHHAA BaMHU
CTPYKTYypa COIJIaCyeTCs CO BCEMHU KCIIEPUMEHTAIbHLIMU JaHHBIMH.

BOITPOCEHI K CEMUHAPCKOMY 3AHATHUIO Ne 3
Ilnaun 3ausaTusa:

1. benxu. Knaccugukanus. Ctpoenue.

2. IlepBuyHas CTpPyKTypa NENTUAOB U OEJIKOB.

3. BropuuHas cTpyKTypa NENTUAOB U OEIIKOB.

4. TpeTnuHasi 1 YeTBEPTUYHASL CTPYKTypa OEIIKOB.
5. MeTozbl uccieioBaHus CTPOCHUS OEJIKOB.

6. MeTo/1bl CUHTE3a OEITKOB.

3AJJAYM 17151 PELIEHUS
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1. CBolicTBa NEeNTHIHON CBA3U

IIpy pPEHTTeHOCTPYKTYpPHOM aHaIM3€ KPUCTAUIMYECKUX nentuaos Jlainyc IlonuHr u
Po6ept Kopu o6napyxuu, uto cBsa3s C—N menTtugsoit rpynms! o amure (1,32 A) 3annMaer
IPOMEKYTOUYHOE TIOJIOKEHHE Mexky THIMUHbIMK oguHapHbiMu C—N (1,49 A) u npoitasiMu C=N
(1,27 A) cBasamu. Kpome TOro, OHM yCTaHOBMIIM, YTO MENTUAHAS TPYIHa MMEET IUIOCKYHO
KOH(Urypammoo, T. €. BCe YeThlpe aTtoma, npucoequHeHHsle Kk C—N-rpymnme, jexar u OJHOU
IUIOCKOCTH, NpUYEM JBa aTroMa yriepoza, cBsizaHHble ¢ C—N-rpymnmoii, Bcerja HaxomsTcs B
Mpanc-ToJI0KEHUH 110 OTHOILLIEHUIO APYT K IPYTY, 10 pa3Hble CTOPOHBI OT MENTUHON CBS3U.

a) Kakoil BbIBOZ OTHOCHUTEJIBHO IPOYHOCTH U KPATHOCTH NENTUIHOMN CBA3M (SIBJIETCS JIH
OHa OJIMHAPHOM, TBOWHOMN WJIM TPOMHOW) MOXKHO CIENaTh, UCXOMAS U3 €€ JJIUHbBI?

6) Urto MOXHO cKa3aTb O BO3MOXKHOCTH BpalieHusi BOKpyr nentupHol C—N-cBs3u Ha
ocHoBaHuu AaHHbIX [lomunra u Kopu?

2. CBo3b CTPYKTYPbI M PYHKIHMH (PUOPHLIISIPHBIX 0€JIKOB

Yunbam ActOepu mepBbIM OOHapYXHJI, YTO PEHTTEHOTpaMMa MIEPCTH YyKa3blBaeT Ha
HaJM4ie CTPYKTYPHOH €IMHHUIBI BOJIOKHA, TMOBTOPSIONIEHCS C HMHTEpBaioM okoiao 5,2 A.
PenTrenorpamMma miepcTH, pacTsSHYTOW mociie o0pabOTKM TapoM, YKasblBala Ha HaIHYUE
HepHOANYECKON CTPYKTYpHI, TOBTOpsIOIIEeiics uepes kaxsie 7,0 A. ITocie Toro kak pacTsaHyTas
mpu o0pabOTKe TapoM MIEpCTh BO3Bpallajach B CBOE HCXOAHOE COCTOSHUE, CTPYKTYypHAas
eJIMHHUIA BHOBb MOBTOPAJACH C IEPUOAMYHOCTBIO 5,2 A. X0Ta 3TH HaGMIOAEHHS MOCTYKIIU
KIIIOYOM K MOHHMAaHHUIO MOJIEKYJSIPHOM CTPYKTYpbI LIEPCTH, B TO BpeMs AcTOepu HE CMOT HX
HUHTEPIPETUPOBATD.

a) Mcxons W3 COBPEMEHHBIX IAaHHBIX O CTPYKTYpE ILIEPCTH, OOBSICHUTE PE3YIbTaThl
JKCIIEPUMEHTOB AcCTOEpH.

0) Ecnu mepcTsiHbie BeUy CTUPATh B TOPAYEH BOJE MITM CYIIUTh TOPSYUM BO3IyXOM, OHU
cajsTcsl, a C IIEJIKOM B IMOJAOOHBIX YCIOBUSAX HUUYETro He MPOUcX0oauT. OOBSCHUTE 3TO SIBJICHUE.

3. CkopocTh CHHTE3a (-KepaTHHA BOJIOC

Bonocel pactyT co ckopocthio 15—20 cm B roa. 3oHa pocra
HaXOJWUTCS Yy OCHOBaHHUS BoOJOCa, I/lIe B KIETKaX »SHHIepMHca
CHHTE3UPYIOTCSI M CKPYYHMBAIOTCS HUTH o-KepathHa (puc. 4-10).
OCHOBHBIM CTPYKTYPHBIM JJIEMEHTOM O-KE€paTHHA SIBISIETCS O~
chupanb, BMTOK KoTopoil mmeer mar 54 A wu comepxur 3,6
aMHHOKUCIIOTHBIX ~ octaTka (puc. 4-4, 6). Cumrag, dTO
JUMHUTHPYIOIIUM (AKTOPOM pOCTa BOJOC SBJISETCS OWOCHHTE3
cnvpajied  KepaThHa, pacCUyUTaiTe  CKOpPOCTh  0Opa3oBaHUs
MENTUAHBIX CBA3€H o-KepaTHHA (YMCIIO MENTUAHBIX CBSI3€d B
CEKyH]y), KOTopas o0ecreurnBaeT HabII0JaeMblil pOCT BOJIOC.

4. Iucyabduanbie CBSI3U ONPeAeJSAIOT CBOICTBA MHOTHX 0€JIKOB

B Monekynax psga mpUpPOAHBIX OEIKOB COAEPIKUTCS MHOTO TUCYIb(UIHBIX CBS3EH,
IIpUYEM MEXaHHYECKHE CBOMCTBAa OEJIKOB (IIPOYHOCTh Ha pa3pbiB, BA3KOCTh, TBEPIOCTb M [Ip.)
KOPPEIUPYIOT C YHUCJIOM AUCYTb(PUAHBIX cBs3ed. Hampumep, OoraTelii aucynbpuIHBIME
MOCTUKaMU O€lOK TIIEHUIbl T[JIYTEHWH OIpelessieT BSI3KOCTh UM 3JACTUYHOCTh TECTa,
IIPUTOTOBJICHHOTO U3 NIICHUYHOW MYKHU. TOYHO Tak e TBEp/AbI U MPOYHBIN MMAHIUPh Yeperaxu
00s13aH CBOMMH CBOICTBaMU CETU AUCYIb(GUIHBIX CBsI3€i B MOJIEKyJIaX (.-KepaTHHA.

a) KakoBa MounekyssipHasi OCHOBa HAaOIIOJaeMOM CBS3M MEXIY UYHCIOM JHUCYIb(GUIHBIX
MOCTUKOB U MEXaHUYECKUMHU CBOMCTBAMU OEIIKOB?

0) bonpmmHCTBO TINOOYISPHBIX OEJIKOB JEHATYpPUPYIOT U TEPSIIOT AKTUBHOCTH IPU
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KpaTKOBpeMeHHOM HarpeBanuu a0 65°C. Ho mna nenarypauuu TIOOYJISpHBIX O€JIKOB,
COJIEp)KAILlIX HECKOJIIBKO JUCYIb(PUAHBIX CBsi3el, OOBIYHO TpeOyercs OoJiee AIUTENBHOE
HarpeBaHue npu Oosiee BBICOKOM TemmepaTtype. Ilpumepom MOXET CHyXHTh ObIUUI
MMaHKPEAaTHYCCKUH HWHTHOUTOP TPHUIICHHA, WMCIOIIMK OJHY MOJUIENTHIHYI0 Ienb u3 58
AMHHOKHUCIIOTHBIX OCTAaTKOB M COAEPXALIMA TPH AUCYIb(UAHBIX MOCTHKA. Ecimm 3ToT Oenmok
JI€HaTYypUpOBaTh HArpeBaHHWEM, a 3aTe€M OXJIaJUTh, TO €ro AKTUBHOCTb BOCCTAHABJIMBAETCS.
KaxoBa MonexymsipHas 0OCHOBa JaHHOTO ABJICHUS?

5. BakTepnopoaoncud — 0eJIOK MyPIypPHOH MeMOpaHbI

[lpu OnarompusaTHBIX BHEIIHUX ycioBusx ©Oakrepusi Halobacterium halobium,
oOHuTaroIIas B COJICHBIX BOJIOEMaX, CHHTE3UpyeT MeMOpaHHbIi O0enok OakTepuopononcun (Mr =
26000), umeromuii NypHOypHYK OKpacky Ojaronaps cojepiKalieMycs B HEM PpEeTHHAJIo.
Mornekynbl 3TOro Oenka oO0pa3yloT B KJIETOYHOW MeMOpaHe arperatbl B BHJE «ITyPITyPHBIX
3aMIaTok». bakTepuoposoNncuH AEHCTBYEeT KaK aKTUBUPYEMbIH CBETOM NPOTOHHBIM HAcoc U
CHa0’KaeT KJIETKH dHepruei. PEeHTreHOCTpYKTYpHbIN aHanu3 Oesika 1okasall, 4YTO OH COCTOMT U3
CeMHM HNapajjiesIbHO PaCOI0KEHHBIX 0-CIIUPAJIBHBIX YYaCTKOB, KaX/IbIi U3 KOTOPBIX MEPECeKaeT
MeMOpaHy OakTepuanbHOH KIeTKu (TonmmmHa MemOpansl 45 A). Onpenennte MHHHMAIbHOE
YHCIO0 AMHUHOKHCIOTHBIX OCTaTKOB, HEOOXOIuMOE Uil 00pa3oBaHMs O-CHHPAJIBHOTO y4acTKa,
CIIOCOOHOI0 TOJHOCTBIO MPOHU3bIBATH MeMOpaHy. OLEHUTE 0JII0 aMUHOKHUCIIOTHBIX OCTATKOB
0aKTepHOPOAOIICHHA, 3aJeHCTBOBAaHHBIX B 00pa30BaHMU O-CIMpasiell (CuuTaiiTe, YTO CpenHss
MOJIEKYJISIpHAs Macca aMMHOKHMCIIOTHOTO ocTaTka pasHa 110).

6. Uncao NOJIUIENTUIAHBIX Lienel B OJIUTOMEPHOM oeake

Obpazenr (M = 660 r) onuromepuoro 6enka ¢ Mr = 132000 o6paboTanu uz0bITkOM 2,4-
TUHUTPO(TOPOCH301a B CIa0OIIETOUYHON Cpelie 0 3aBEepIICHHS XMUMHUUYECKOH peakiuu. 3aTeM
IICNITUAHBIC CBA3U Oenka MMOABCPIJIN IMOJTHOMY IT'MAPOJIN3Y 104 HeﬁCTBHeM COJISIHOM KHUCIIOTHI npu
HarpeBaHuH. B rugponusare 0OHApy)KEHO 5,5 MI BelleCTBa CIICAYIONIETO CTPOCHHS:

O,N HgC\(CHg,
CH
N
H

ScooH

NO,

Huxakux apyrux 2,4-THHATPOQEHWIBHBIX TMPOW3BOJHBIX aMHHOKHCIOT HE OBLIO
0o0OHapyXKeHO.

a) OOBsicHUTE, KaK HAa OCHOBAaHWU JaHHOW HH(POPMAIMH MOXKHO OTMPEICTUTh YHCIIO
IIOJIUNICIITUAHBIX ueneﬁ B OJIMTOMCPHOM OelIke.

0) OnpenenuTe YUCIO0 MOTUNENTHAHBIX TIenel OenKa.

B) Kakme npyrue Meronmbl aHanmu3a TOMOTTM OBl BaM OIPEACIUTH, SBISIOTCS JU
TIOJTUTICTITUTHBIC [IETH JJAHHOTO OeJIKa WICHTHYHBIMU HITH Pa3IHYaroTCs?

BOITPOCHI K CEMUHAPCKOMY 3AHATHUIO Ne 4
Ilnaun 3ausaTusa:

1. Monocaxapuasl. Kimaccuduxamus. Ctpoenue.

2. CtepeoxuMusi MOHOCAaXapuI0B.

3. Oco0eHHOCTH XMMHUYECKHX CBOMCTB MOHOCAXapU/IOB.

4. bBuoxumMusi MPo1eCcCOB, MPOTEKAIOIINX C YI1aCTHEM MOHOCAXapHUIOB.

3AJAYH 1] PEIIEHASA
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1. CaxapocnupTrbl

B caxapocnuprax (IpOM3BOJHBIX MOHOCAXapUAOB) KHUCIOPOA KapOOHWJIBHOM TIpYIIIbI
BOCCTaHOBJIEH /10 00pa30BaHus I'MIpoKCcWIbHON rpynnsl. Hanpumep, D-rnunepanbaerna MoxHO
BOCCTAaHOBUTH /10 TiuiepuHa. OqHaKo MocieqHui He 0003HavaoT ¢ nmoMoibio OykB D wmmm L
OOBsicHUTE, TOYEMY.

2. Touka miaBJjieHUsI 03230HOB — MPOM3BOJIHBIX MOHOCAXAPH/I0B

Muorue yraesoasl pearupyor ¢ ¢ermrruapasuaoMm (CgHsNHNH,) ¢ obpasoBannem
SAPKO-KENTHIX KPUCTAJUINYECKUX MPOU3BOIHBIX, HA3bIBAEMBIX 03230HAMHU:

H O
N\ 7
H —(IJ—— OH C,H,NHNH, (|3=NNHCGH5
HO—(IJ—H \ > HO—(If—H
H —(|3— OH H —(I}—OH
H ——?——OH H —(IJ— OH
CH,OH CH,OH
I'moko3a (323301 INIIOKO3bI

Temneparypy IUIaBIeHHMS OTHX BEILECTB JIETKO OIPEICNSIOT W HCIOJIB3YIOT JUIS
XapaKTePUCTHKH KaXJIOT0 W3 HHUX. OTO CBOWMCTBO WCIIOJNB30BATM IPHU HACHTH(UKAIMN
MOHOCaXapuJ0B JI0 MOSBICHUS BBICOKOA((EKTUBHON KUIKOCTHOM Xxpomarorpaduu (BOXKX) u
ra30kKuAKOCTHON xpoMaTorpaduu. Huke npusenens! remneparyps! miaBneHus (T ;) HEKOTOPBIX
03230HOBBIX [TPOU3BOIHBIX AJIBI03.

Monocaxapu Tn; MOoHOCaxapua, °C T, 03a30Ha, °C
I'roxo3a 146 205
ManHo3a 132 205

l"amakTo3a 165-168 201
Tamo3a 128-130 201

Kakx BmgHo wu3 Ta6JII/IIII>I, OIMPCACIICHHBIC TIapbl IMPOU3BOAHLIX HWMCIKOT OJWHAKOBLIC
TEMIICPATYPhI IUIABJIICHUSA, XOTA HCXOAHBIC MOHOCAXapuAbl Pa3IMdaIMCh II0 3TOMY IIapaMETpy.
HO‘-IGMy I'TIOKO3a 1 MAaHHO34, a TaKXXC rajlakTo3a M Tajao3a 06pa3y10T 03a30HBI C OJJMHAKOBBIMU
TEMIICpaTypaMu IUIaBJICHHS ?

3. BzaumonpespaueHusi popm D-ri1oko3nl

OnuH  crepeom3zoMep MOHOCaxapuja, pacTBOp KOTOPOro  BpallaeT IIOCKOCTb
MOJISIPU3ALMM  CBETa BIIEBO (NIPOTHB YacCOBOW CTPEJNKH), HA3bIBAETCS JIEBOBPALIAIOIIUM U
o0o3Hauaercs (—); BTOPOH CTEpPEOM30MEp, KOTOPBIM BpalaeT IUIOCKOCTh HOJSPU3ALUU CBETa
BIIpaBO (IO YAcOBOH CTpesKe), Ha3bIBAE€TCS IpaBOBpallAlOIIMM U obOo3Havaercss ().
OKBUMOJIIpHBIE CMECH 00enX (OpM HE BPaIAOT IJIOCKOCTh MOJIAPU3ALMN IPOXOASIIETO CKBO3b
HUX CBETA.

Onrtuyeckas akTHMBHOCTh CTEPEOM30MEpa KOJIMYECTBEHHO BBIPAXKAeTCs B TEPMHUHAX
ONITUYECKOTO BPAILICHHSA, T. €. OMPEICNACTCS YMCIOM TPapycoB, HA KOTOPOE MOBOPAYMBACTCS
IUIOCKOCTh MOJIIPU3ALIMN CBETA MOCIIE MPOXOXKAECHUS Yepe3 pacTBOP C 3aJaHHOW KOHIEHTpaluen
Y 3aIaHHOU TOJILIUHOM CJIOA.
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VYaenpHOE BpalleHUE ([rx]gs'f) ONTUYECKH AKTUBHOI'O BEIECTBA ONPEACISIETCA IO

dbopmyne:

iabmio/iaeMoe onTHYeckoe Bpaiiierive (°)

JUIMHA ONTHYeCKOro "
myTH (v) X KOMIENTpanuA (r/mm)

Ia]})S‘(' =

IIpu 3TOM cienyeT yka3blBaTh TEMIEPATYPy PACTBOPA U JUIMHY BOJIHBI NIAJAIOLIETO CBETA
(06p1yHO 3TO D-niHug Na, 1. €. 589 HM).

CBeXenpuroToBIEHHBIN pacTBOpP 0-D-Ti1I0K03bI UMEET BEIMYMHY ONTHUYECKOTO BPAILICHHS
+112°. C TedyeHHEM BpPEMEHH ONTHYECKOE BPAIICHHE ITOCTENIEHHO CHIDKACTCS W JIOCTUTAET
PAaBHOBECHOTO 3HaueHMs [@]p’ - =+52,5°. HampoTHB, CBEXENpPUrOTOBIEHHBIH pacTBOp (0-D-
TJIIOKO3bl XapaKTepU3yeTcsl 3HaYeHUEM OINTHYecKoro BpaieHus +19°. Onrtuueckoe BpalleHUE
9TOrO PacTBOpa CO BPEMEHEM YBEJIMUMBAETCS U IOCTUTAET TOTO )K€ PAaBHOBECHOI'O 3HAUCHMS.

a) Hapucyiite npoeknuonnsie popmynsl Xeyopca ans a- u (B-¢bopm D-rirokossl. B uem
COCTOUT OCHOBHOE Pa3JINYUe MEKIAY HUMU?

06) OOBsicHUTE, MOYEMy MpPU XPAaHEHUH pPACTBOpA 0-(HOPMBI BEIMYMHA ONTUYECKOTO
BpamieHuss ymenblnaercs? Ilouemy pactBopsl - u (B-¢opm D-rmoko3sl B OJMHAKOBBIX
KOHLEHTPALHUAX MOCTENECHHO IPUXOIAT K OIMHAKOBOMY 3HAYEHHUIO ONITUYECKOTO BPALICHUsA?

B) Paccuuraiite mnpoueHTHoe cozepxkaHue obeux ¢opMm D-TioKo3bl B COCTOSIHUU
paBHOBECHS.

4. Konpurypauus u KoHgopmauusi

Kakue cBsi3u B Mosekyne o-D-riroko3bl qomkHBI OBITH pa3opBaHbI, YTOOBI MOJIEKYJa
npuHsia KoHurypamuio B-D-rioroxo3s1? Kakue cBsizu Hy)XHO pa3opBartb, YTOOBI peBpaTHThH D-
r0Ko3y B D-maHHO3Y?

5. CTpyKTypa MOHOCAXapuI0B

[lepeuncnure oOuIMe CTPYKTYPHBIE YEPTHl M Pa3TU4Us IS KaKJIOW Maphl BEIIECTB: a)
1eJuTroJI03a u raukoreH; 06) D-rimroko3a u D-¢bpykTo3a; B) MaibTo3a U caxaposa.

6. Bkyc mena

dpykro3a, BXojasmas B COCTaB Meja, IVIaBHBIM 00pa3oM Haxoautcss B Buae [-D-
MUPAHO3bl. DTO OJMH M3 CaMbIX CIJIAJIKMX U3BECTHBIX YTJICBOJOB: CIaJ0CTh (PPYKTO3HI B J[BA pa3a
MPEBBINIACT CJIAJOCTh TITFOKO3bl. Dpykro3a B opme B-D-pypaHo3sl ropazno MeHee Ciaakas.
[Ipu HarpeBaHUM Me/Ia €ro CIaJ0CTh MOCTEIIEHHO CHIDKaeTcs. Kpome Toro, KyKypy3HbIi CHpOI C
BBICOKUM COJICp)KaHHEeM (PPYKTO3bl (KOMMEpPYECKHH MPOAYKT, B KOTOPOM OOJIbIllas YacTh
TIIIOKO3BI TIpeBpalieHa Bo (ppyKTo3y) HCIONB3YIOT Ui TPUAAHUS CIAJOCTH XOJIOJHBIM, HO HE
ropsudM HamuTkam. Kakoe XUMHYeCKOoe CBOWCTBO (PYKTO3BI JIEKHT B OCHOBE 3THX
HaOmroneHuii?

7. BoccTaHaBJIMBaKONIUe JUCAXAPU/IbI

Hucaxapua, SBISIOMMIACS JTUO0 MaJIbTO30H, THOO0 caxapo3oil, 00padaThIBalOT paCTBOPOM
@enunra. O0pasyeTcs kpacHast okpacka. Kakoit aucaxapun 6sut B pactBope? OOBsICHUTE CBOM
OTBET.

8. Ucnosib30BaHMe ITIOK0300KCH/Ia3bI IS ONlpeAeIeHHs YPOBHS IJIIOKO3bl B KPOBH

depMeHT TITFOKO300KCHa3a U3 IUiecHeBoro rpuda Penicillium notatum karammsupyer
okucaeHnue B-D-rimroko3sr 10 D-TimrokoHO-O-1akTOHA. DTOT (EPMEHT KaTaIM3UPYET PEaKIIMIo
TOJILKO (f-aHOMepa, HO He BIHSIECT Ha o-aHoMmep. HecMmoTpst Ha 3Ty cienupuIHOCTD, PEakius ¢
TIFOKO300KCHIa301 OOBIYHO HMCIIONB3YETCSl B KIIMHUUECKOW MPAKTUKE JJIsl ONpe/IeICHUsT 00IIero
COJICpKaHUs TIIOKO3bI B KPOBH, MIPEACTABISIONIEH cO00i cMech o- U B-Titoko3bl. [louemy 3To
Bo3MOHO? Kakue eme mnpeuMyiecTBa, KpoMe BO3MOXKHOCTH — ONPENENATh  HHU3KUE
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KOHIIGHTPALlUKA TJIIOKO3bl, UMEET TJIFOKO300KCHUJA3HbIH METOJ OIpEACNIeHUs] TJIIOKO3bl 0
CpaBHEHUIO ¢ MeToa0M DennHra?

9. AHOMepBI caxapo3bl

JlakTO3a cCymecTByeT B BHJE JBYX aHOMEPOB, a BOT AHOMEPHBIX (HOpPM caxaposbl
oOHapyxeHo He O0bu10. [louemy?

10. 'enTnoOMO32

['entobunosa (D-Glc(Bl1—6) D-GIc) — a3to mucaxapui, BCTPEUYAIONIUICS B HEKOTOPBIX
PACTHTENBbHBIX TIIMKO3UAaX. 300pa3uTe CTPYKTypy ITOrO COCAMHEHHs. SIBIsSeTCS I 3TO
BEII[ECTBO BOCCTAHABIMBAOIINM caxapom? TloaBepraercst u OHO MyTapoTaruu?

BOITIPOCBHI K CEMUHAPCKOMY 3AHSTHUIO Ne 5
IlnaH 3anATHA:

1. JTumuaer. Kmaccudukamus. Ctpoenue.
2. Ponb nunuoB B GOpMUPOBAaHUH KIETOYHBIX MEMOpaH.
3. Anxanouapl. OCHOBBI KiTacCU(UKAITUH.

3AJIAYM JJIS1 PEIIEHUS

1. O0cyxneHne TEPMHHA «JIUIUABD)

Yro takoe «runua»? Yem TUMUABI OTINYAIOTCS OT APYTHMX OMOMOJIEKYT — AMUHOKHCIIOT,
HYKJIEMHOBBIX KHUCJIOT U O€IKOB?

2. IlpuroroBienne coyca Bearnaise

Bo Bpewmst mpurotoBieHus coyca Bearnaise suuHble )KeNTKH BOMBAIOTCS B PACILUIABICHHOE
Macyio, 4ToObl CTaOMIM3MpOBAaTh coyc W m30exarh pasmeneHus (asz. CTadmIH3HpyONIM
areHTOM B SIMYHOM JKEJTKe sBisgeTcs JeuuTul (pocharuamixonun). [Ipenmnonoxure, nouemy oH
TaK JEUCTBYET.

3. CTpykTypa oMera-6 »KMpHOi KHCJI0ThI

N3006pasute CTpyKTypy oMera-6 skupHoi KUCIOTh 16:1.

4. KataauTnyeckoe ruJpupoBaHue pacTUTEJbHBIX MaceJl

Katanutuueckoe ruapupoBaHue, UCIOJB3YEMOE B MHIIEBOH MPOMBIIIJICHHOCTH,
MPUBOJUT K MPEBPAIICHUIO ABOMHBIX CBsi3el >KUPHBIX KUCTOT B cBsizu —CHy;—CHy—. Kak ato
W3MCHEHUE BIUsACT Ha (U3NYECKHE CBOMCTBA Maces?

S. HectaOMIbHOCTH TPHANMJITJIMIEPHIOB B IIEJIOYHOM cpee

OOmenpuHIATOW NPOUEAYPON JUIsl OYMCTKHA JKAPOYJOBUTENS B PAKOBHUHE SBISETCS
no0aBlIeHUE CPEJCTB, COJEpXKAlMX TUApoKcHI HaTtpus. OOBICHUTE, MOYEeMy OHH TakK
JIEUCTBYIOT.

6. I'mapoans aunuaoB

HazoBure mnponmykTsl Msrkoro rumaponusa pazdasneHHeiM NaOH a) 1-creapomin-2,3-
JTUNAIBMUATOWI TIUIepuHa; 0) 1-mansMuTonn-2-onemndochaTuanaxoanHa.

7. BiiusiHve MOJSIPHOCTH HA PACTBOPHMOCTH
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Pacnonoxure CJICaAyromue COCANHCHUA B IMOPAAKE YBCIUYCHHUA PACTBOPUMOCTHU B BOIC!:
TpUAOWITIIMOCPUH,; TUALTWITIALICPHUH U MOHOAWITIIULUEPHUH, IPUIEM BCC OHU COACPIKAT TOJIBKO
NMaJIbMUTUHOBYIO KHCJIOTY.

8. AlIkaJIouAbI — 3TO HAPKOTUKHU?

JlatiTe moapoOHBIi 0TBET Ha Bompoc. OOoCcHY#ITE.

9. AKTMBHOCTH TeO(PUIJIMHA U TEOOPOMHHA

Oxapaktepu3yiite OMOIOrHUECKYI0 aKTUBHOCTh aJIKaJIOMI0B TeOQUIIMHA U TE€OOpOMHHA.
Hanummre cxemy a3o0ibHOM Tayromepun Uit TeodpuiuinHa. O6nagaer 1M a30JbHON TayToMepueit
teoOpomuH? CBoil oTBeT mnoscHuTe. Hanummre UIsi HEro cxemy JaKTaM-JTaKTUMHOMN

TayTOMEpPHH.
(0] CH (@]
A
\N/I> \N/ji
[, 1
O/,Il N O/’Tl N
CHjy CHj,

TeobpomuH TeodunnuH

10. HuxkoTun
Oxapakrepu3yiiTe CTpOeHHE, OHOJIOTHYECKYI0 aKTHUBHOCTh M PACHpOCTpAHEHHE B
MIPUPOJIC HUKOTHHA.

11. Peakuuy HUKOTHHA

Hanuimmure ypaBHeHHE peakIMU OKHCIEHHUS HUKOTHHA okcuaoM xpoma (VI), ecnu mpu
3TOM 00pa3yeTcss HUKOTHHOBAs KUCIIOTA.

12. Kodeun

Oxapakrepu3yiite CTpoeHHEe, OMOJOTHYECKYI0 aKTUBHOCTbh U PACIIPOCTPAHEHHUE B MPUPOJIE
kogeuna. [Togsepraercs 1M KoeuH JaKTaM-TaKTUMHOW U a3osibHOW TayroMmepun? CBOIl OTBET
MOSICHUTE.

IIPUMEP KOHTPOJIbHOH PAFOTHI 1

1. Crpoenne xnerxu. a) Eciu yBennunts kiaetky B 10 000 pas (Takoe yBenuueHUE OOBIYHO
JIOCTUTAETCS B 3JIEKTPOHHOM MHKPOCKOIIE), TO Kakoro pasMepa oHa ctana 0w1? I[Ipennonoxure,
YTO Bbl paCCMaTPUBAETE «TUITUYHYIO» dYKaPUOTUYECKYIO KIETKY C IMaMeTpoM 50 MKM.

06) Ecnu BBl paccMaTpuBaeTe MBIIIEYHYIO KJIETKY (MHOIUT), CKOJBKO B HEW COIEPIKUTCS
Monekyn aktuHa? (CuuTaiite, 4TO KJIeTKa UMeEeT chepuyecKyio GopMy U HE COACPKUT HUKAKUX
JIPYTrUX KOMIIOHEHTOB; MOJIEKYJIbl aKTMHa UMEIOT chepuyeckyro ¢opmy U nuamerp 3,6 HM;
oGbem cdepsi paseH (4/3)1R3.)

B) Ecim BB paccMaTprBaeTe KJIETKY M€UeHH (FeMaTolUT) TaKUX Ke pa3MepoB, CKOJIBKO B Hel
MOXET cozepxarbcsi MUTOXOHApUN? (CuuTaiite, 4yTo KiIeTKa UMeeT chepudeckyro GopMy U He
COJEPKHUT HUKAKMX JPYrUX KOMIIOHEHTOB; MMTOXOHJIPHUU HMEIOT cdepuyeckyro (GopMmy u
nuameTp 1,5 MxM.)

r) [110K03a CITy’)KUT OCHOBHBIM MCTOUHUKOM SHEPIUHU Uil OONBIIMHCTBA KIeTOK. [IpuHumas
BHYTPUKJIETOUYHYIO KOHLEHTPALIMIO TJII0KO3bl paBHOM 1 MM (T. e. 1 MUIIUMOIb/1), paccyuTainte
YHCJIO MOJIEKYJI IIFOKO3bI, COAECPKAIINUXCS B HALIEH TMIIOTETUYECKON 3YKapHOTHUECKON KIIETKE
(chepuueckoit  dopmer). (Yucimo  Asorampo, ?aBHoe YUCITy MOJeKyl B 1 wmore
HEUOHU3UPOBAHHOIO BEILIECTBA, COCTaBIsET 6,02 107,
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2. CKOJIBKO pa3iaMyYHbIX IUIENTHI0B MOXXHO IOJYYUTbh, HCIOJB3YyS TOJBKO INIMLIHMH U
ananuH? Hanummre cxeMy npeBpalieHni.

3. Ompenenure CTPOSHHE CIIOKHOTO A(PHpa O-aMHUHOKUCIIOTHI, €CJIM HM3BECTHO, YTO OH
conepxurt 15,73% azora no macce.

4. T'emornoOuH B3aUMOJICHCTBYET C KUCIOPOAOM C 00pa30BaHUEM KOMIUIEKCA, B KOTOPOM Ha
4 MOJIIb KUCIIOpOJIa IPUXOAUTCS 1 MOJIb reMoriioOnHa. BerauciuTe 4ucio MoJieKys1 reMOriio0nHa,
HeoOxoauMoe JJ1st iepeHoca 1 mut kucinoposa (H.y.).

5. Jlucaxapu, SBJISIONIMICS TUO0 MaJbTO30H, MO0 caxapo30ii, 00padaTHIBAIOT PaCTBOPOM
®enunra. O0Opa3yercs kpacHas okpacka. Kakoit aucaxapun O6su1 B pactBope? OObsSCHUTE CBOM
OTBET.

6. Kakue cBs3um B Molekyne o-D-rimroko3sr JOMKHBI OBITH pa3opBaHbl, YTOOBI MOJIEKYJIa
npuHsia koHdurypamuio B-D-raoko3s1? Kakue cBsizu HyKHO pa3opBaTh, YTOOBI MpeBpaTUTh D-
roKo3y B D-maHHO3Y?

TECTOBBIE 3AIAHUA
IIpumepHnsblie 3axanus Tecra Nel

1 IToxaskuTe MOCJI€A0BATEIbHOCTH pealcum?i BUTKa CIIHPaJIH B-OKHCJ’ICHHH KUPHBIX
KHMCJIOT:

obOpazopanue anui-KoA u anetun-KoA;
obpa3oBanue eHOMI-KOA;

obOpazoBanue B-ketoanmmi-KoA;
obpazoBanue B-oxcuammiKoA.

A OWNBE
1

2. OaMH UUKJI cnUpadu [-oKHC/IeHHs] BKJIKYAeT 4 MOC/IeI0BATEIbHBIX pPeakiuu,
BblOepHuTe
NMPaBUJILHYIO M0CJI€I0BATEIbHOCTD:

1 - Oxucnenue, neruipupoBaHue, OKUCICHHUE, PACLIECIUICHNUE.

2 - BoccraHoBieHME, 1€THIPUPOBAHIE, BOCCTAHOBIICHHE, PACIIEIUICHHE.
3 - JlerunpupoBaHue, TUApaTalus, 1eruapupoBaHie, paciierieHue.

4 - T'uppupoBaHue, Aeruaparanus, FTLApUPOBaHNE, paclleIICHHeE.

3. CpaBHuTe npouecc P-oKUCTeHHsI U OMOCHHTE3A )KUPHBIX KUCJIOT:

A — buocuHTE3 JKUPHBIX KUCIIOT. 1 ITpouecc nMeeT NUKINYECKUNA XapaKTep.

b — B-oxucnenue xKUpPHBIX KUCIIOT. 2 Ucnons3yercs kopepment HAJIL.

B — O6a mporecca. 3 Ucnonezyetcs kopepment HAJIOH,.

I" — Hu onun u3 HUX. 4 Vcrnonb3yeTcsl MUTPAT Kak CyOCTpaT peakiiuid.

IIpumepHbIe 3agaHusa TecTa Ne2

1 buosiornyeckumu PyHKUMSIMH 0€JIKOB SIBJISIIOTCS:
1) TpancnopTHas
2) KaTaauTHYeCcKas
3) 3ammuTHAas
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4) reneTuueckas

2 Oynkuus 6esIka reMorJioonHa:

1) 3amacaeT KMCIOPO/ B MBIIIIAX 2) MEPEHOCUT KUCIOPO K

TKaHsAM

3) cUHTE3UpPYET KUCIOPOJ B KJIETKax 4) pacXoqyeT KUCIOPOJ B OPraHU3Me
3 I'uaposin3 0eJKOB — ITO:

1) pa3pylieHne BTOPUYHON U TPETHUYHOM CTPYKTYpHI OEIIKOB

2) To e caMmoe, UTO U JeHaTypalus OelIKoB

3) HeoOpaTUMOe pa3pylieHHe CTPYKTYPhI OEIKOB ¢ 00pa30BaHHEM aMUHOKHUCIIOT
4 B pe3yabTaTe rHAPOJIN3a CJI0KHBIX 0€J1KOB 00pa3yloTCcs:

1) aMmMHOKHUCIOTHI 2) aMMHak 3) Boaa 4) HeOeIKOBbIE KOMIIOHEHTHI

5 lenarypauusi 0eJIKOB — 3TO:

1) paspylieHne TpeTUYHON CTPYKTYpBI OEITKOB

2) pa3pylieHre TPETUIHOM U BTOPUIHON CTPYKTYPHI OEIIKOB

3) paspylieHue TPETUYHON, BTOPUYHOM U IEPBUYHOI CTPYKTYpHI OETIKOB

IIpumepHbIe 3ananus Tecta Ne3

1 Kaky1 (pyHKIMIO BHITIOJHSIOT (pePMEHTHI B dKUBBIX OPraHu3Max?
1) muTaTenpHyro 2) 3alUTHYIO 3) KaTaTUTHYCCKYIO 4) TPAHCIIOPTHYIO

2 Oriinyus pepMeHTOB OT HEOMOTOTHYECKHUX KATAJIU3ATOPOB 3aKJIHYAOTCH:
1) obnamaroT crienupUIHOCTRIO JCHCTBHS 2) MEHEe aKTUBHBI, YeM HEOHOJIOTUYECKUE KaTa-
JU3aTOPBI 3) MPOSBISIFOT BEICOKYIO aKTUBHOCTD TIPY YMEPEHHOW TeMITepaType

3 B ocHoBe Kiaccupukannu pepMeHTOB HCIIOJIb3YyeTCs:
1) xumuueckas mpupoaa pepMeHTa

2) xuMHuecKas mpupoja cyocrpara

3) Tvn KaTanu3upyeMoi peakuuu

4) MexaHu3M AeicTBus pepMeHTa

4 Ilpu ruaposuse pepMeHTHI PACIAAIOTCS HA:
1) 6enku

2) aMMHOKHUCJIOTBI

3) HeGeITKOBBIE KOMITOHEHTHI

4)ammuak

5 C noBpllIeHHEM TeMIIepaTypPbl AKTUBHOCTH (pepMEHTOB:
1) noBblmaercs 2) noHmxkaercs 3) He U3MEHSETCS

KpuTepun onieHKH TeCTOBBIX 3aJaHUM:

— ot 81% mo 100% mpaBUIBLHBIX OTBETOB M3 OOIIETO YKCIIA MPEIbSIBICHHBIX TECTOBBIX 3aIaHUN
CTYJICHTY BBICTABJISICTCSI OIICHKA ~ OTIUYHO

— ot 51% no 80% mpaBUIBHBIX OTBETOB M3 OOIIETO YMCIIA MPEAbSIBICHHBIX TECTOBBIX 3aaHUN
CTY/ICHTY BBICTABJIAETCS OLIEHKA ~ XOpOIIO™’;

— oT 31% 1o 50% mpaBWIBHBIX OTBETOB W3 OOIIETO YHCJA MPEIbIBICHHBIX TECTOBBIX 3aJaHUMN
CTYIEHTY BBICTABIISIETCS OLIEHKA ~ Y OBJIETBOPUTENIBHO ;
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ot 0% mo 30% mnpaBUIBHBIX OTBETOB W3 OOIIEr0 YHWCIa TMPEAbSBICHHBIX TECTOBBIX 3aJlaHUMN
CTYJICHTY BBICTABJISIETCS OLIEHKA ~ HEYJIOBJIETBOPUTEIBHO .

Temsbl pedeparToB

1. DHeprerryeckas HEHHOCTD KUPOB.
. MexaHu3Mm AecTBUs TU301MMa U O-XUMOTPUHUCHHA.
. Baxueiiiue MyTareHbl, TOKCUKOJIOTHSI OCHOBHBIX PEareHTOB JUIsl OpTr. CUHTE3A.
. UckyccTBeHHas: M CUHTeTHYeCKasl UIIA: IPOOJIEMbI U IEPCPEKTUBBI.
. @epMeHTHI Kak BaxkHenue onomuiienn OAB.
. CoBpeMeHHbIE MpeicTaBlIeHus 00 ab3uMax.
. Tunbl MOJIEKYISIPHBIX U MEKMOJIEKYJISIPHBIX B3aUMOJIEHCTBUI B OMOMOJIEKYIaX.
. CoBpeMeHHbIE MPEICTaBIECHUS O CTPYKTYpe U (YHKIHUAX reHa.
. TopMOHBI — BaxkHEHIIUE PETYNISITOPHI IPOLECCOB META0OIU3MA.
10. MexaHu3Msbl eicTBUS SHAOPPUHOB U SHKE(ATUHOB.
11. IIpoGnema TpaHC-U30MEPOB KUPHBIX KUCIIOT.
12. Xumust OMOJIOTMUECKU aKTUBHBIX COSMHEHUH Ha py0Oeke CTOJIETUH.
13. AnkorosibHasi 3aBUCUMOCTb: OMOXUMUYECKUE PUUNHBI.
14. MonenupoBanue (pepMEHTATUBHBIX MPOLIECCOB.
15. BuraMMHBI 1 MUKPOHYTPUEHTHI.
16. Teopuy BOSBHUKHOBEHHUS U Pa3BUTHS )KU3HU
17. Ctpoenue u cTpykTypa rio0yaspHbIX O€IKOB
18.Ctpoenue u cTpykTypa GuOpMIIpHBIX OEIKOB
19. ®epMeHTHI, y9acTBYIOIINE B PACIICTUICHUH aMUHOKHCIIOT
20. I'ennas umxeHepus. Ycrexu 1 mpoosieMsbl
21. Xumuueckuit 1 hepMEHTATHBHBIA CHHTE3 MOJIMHYKIICOTHIOB
22. ButaMHHBI HE3aMEHUMbIE OPTaHMUECKUE KOMITOHEHTHI MTUIITH
23. MonunOeH, BaHaINH ¥ HUKEJb KaKk KOMIIOHEHTHI HEKOTOPBIX ()epPMEHTOB
24. buosiornyeckoe 3Haue€HNE HOHOB KaJIbIs, XpOMa, 0JIOBA U AJIFOMUHUS
25. XuMmus npIxa"us
26. XuMusi IMMYHUTETa
27. XuMust HEUpOIHAOKPHUHHON PETYIISAIUN
28. Xumus 3peHust
29. XyuMUs MBITIIEYHOTO COKPAIEHUS
30. CTUMYISATOPHI pocTa pacTeHUI
31. 'opmoHbI
32. Xumnueckue GyHKIUN KOMIIOHEHTOB KIIETKH.
33. IlepeBapuBaHue U BCaChIBAHHUE MUIITH.
34. HoGeneBckue naypeatsl B 0071aCTH OMOXUMHUHN U METUITTHBI
35. buonornyeckue aktuBHbIe 100aBku (BA/I)
36. 'enetnuecku MOAU(PHUIMPOBAHHBIE MPOAYKTHL. OnacHoCTH. [lepcreKTHBEI
37. AHTHOKCHUIAHTHI B )KUBBIX OpraHu3Max
38. CtBosoBBIE KIIETKU. [lepcnekTrBbI
39. CuHTe3 B OpraHu3Me KUPOB U POJICTBEHHBIX COCIUHECHUI
40. CunTe3 B OpraHu3Me TJIIOKO3bI (TITIOKOHEOTeHE3)

O 0 NOTh WM

Kpurepuu ouenuBanus pepepara

OHeHKa «OTJIMYIHO» BBICTABJIIACTCA, C€CJIU pa60Ta CTyA€HTa HalnucaHa TI'pPaMOTHBIM
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Hay4HBIM SI3BIKOM, UMEET YETKYIO CTPYKTYPY W JIOTMKY HU3JI0KCHMS, TOUKA 3pEHHUs CTYIEHTa
000CHOBaHHA, B paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-TIPABOBBIE aKThI, IPUMEPHI U3
cyneOHOM NpaKTUKW, MHEHHMsS HW3BECTHBIX YU€HBIX B JaHHOW obOmactu. CryaeHT B pabote
BBIJIBUI'A€T HOBBIE UJIEH U TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAJIM3UPOBATh MaTepUall.

OrneHka «XOpouo» BBICTABISETCS, €clIM paboTa CTyJIEHTa HalucaHa TI'PaMOTHBIM
Hay4HBIM SI3BIKOM, MUMEET YETKYIO CTPYKTYpPY M JIOTHKY HM3JIOKEHUS, TOUKA 3PEHHUs CTyIEHTa
000CHOBaHHa, B paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-TIPABOBBIE aKThI, IPUMEPHI U3
cyneOHOM MPaKTUKK, MHEHUS U3BECTHBIX YUEHBIX B JaHHON 00JIACTH.

OreHKa «y/10BJI€TBOPUTEIBHO» BBICTABISETCS, €CIM CTYIACHT BBIINOJHUI 3aJaHue,
OJIHAKO HE IPOJEMOHCTPUPOBAJ CIIOCOOHOCTh K HAyYHOMY aHAJIM3y, HE BBICKa3bIBall B padboTe
CBOETO MHEHHSI, JOMYCTUJ OIIMOKHU B IOTHYECKOM 0OOCHOBAaHUH CBOETO OTBETA.

OrneHka «Hey10BJIETBOPUTEIbHO)» BBICTABIISIETCS, €CJIM CTY/ICHT HE BBIOJHUII 3a/laHue,
WM BBHIMOTHWI ero (opMajbHO, OTBETHJI Ha 3aJlaHHBIA BOMPOC, MPHU 3TOM HE CCHUIAJNICS Ha
MHEHHUSI YUEHBIX, HE TPAKTOBaJl HOPMATHUBHO-TIPABOBBIE aKThl, HE BBICKA3bIBAJI CBOETO MHEHUS,
HE MPOSBUJI CIIOCOOHOCTD K aHAJIM3Y, TO €CTh B IIEJIOM I1eJIb pedepara He JOCTUTHYTA.

Bonpocwl k sk3ameny

1. AmuHokucnotel. @Dusznko-xumuueckue cBoiictBa. Crepeoxumus. benkoBble U
HENPOTEMHOT'€HHbIE aMUHOKHUCIIOTHI. 3aMEHUMbIE M HE3aMEHUMbIE aMUHOKHUCIIOTHI.

2. AMUHOKHCIIOTBI KaK CTPYKTYPHBIE 3JIEMEHThI OCIIKOB.

3. Ilentunmpi, cTpykrypa u cBoictBa. Crepeoxumus. OmnpeneneHne  KOHIIEBBIX
AMUHOKHCIIOTHBIX OCTaTKOB. dparMeHTanus NenTHIHbIX LIeTei.

4, Xumudeckuil 1 GepMEHTaTUBHBIA CUHTE3 MENTHAOB. TBepaoha3HbIl MENTHIHBIA CHHTE3.

5. ABTOMAaTHuYECKHUE NENTUAHBIE CUHTE3aTOPHI.

6. CTpyKTypHBIE aHAJIOTH MIPUPOJIHBIX MENTHIOB.

7. benxu. Monekynsipas macca, pasmep u (hopma OEIKOBBIX MaKpPOMOJICKYJI. MeTomabl

BbIIesIeHHS OenkoB. Kitaccudukarus 0eKoB.

8. IlepBuunas cTpykTypa OenkoB M MeToAbl ee ompeneneHus. CemelcTBa OEIKOB H
TOMOJIOTHUSI IEPBUYHON CTPYKTYPBHI.

9. BropuuHnas cTpykTypa O€IKOB M METOIbI ee ompexaencHus. llentuanas cBA3b H
KOH(opMalus noaunenTuaHol nenu. OCHOBHbBIE TUIIBI BTOPUYHOM CTPYKTYpBI O€JIKOB.
Posib BOIOpOIHBIX CBA3EH.

10. Tpetnunas CTPYKTypa O€eJIKOB. PenTreHocTpyKTypHbIi aHanu3
ounomnosmMepoB. [ moOyspHbie U Gubpusipabie Oenku. ['unapodoOHBIe B3auUMOIECHCTBUS.
JleHatypauus 1 peHaTypauus O0eJIKoB Kak KOolepaTUBHbIE Mpouecchl. CBA3b TPETUUHOM
U nepBUYHON cTpyKTyp. CTpykTypa M (yHKIMSA TTT00MHOB. Muorinobus. I'emornoOuH.
benku nina3zmel KPOBU M UX UCIOIB30BAHNE B MEJIUIIMHE.

11. YetBepTuuHast CTPyKTypa OJUrOMepHBIX OenkoB. Ilpupoga  B3aumoneHCTBUIL.
CrexuomMerpusi. buonoruueckoe 3Ha4eHUE OJIMTOMEPHBIX B3aUMOJIEHCTBUM.

12. Xumuueckass moaudukanus OenkoB. [IpocTeie W cloXHBIE OETKH. ANONPOTEHHBI H
npocteTuueckue rpymnmsl. Hykneo-, muno-, riamko-, XxpoMo-, ocdo-, MeTaaionpoTeu Ibl.
CepnoBHIHOKJIETOYHAS] aHEMUSI KaK MPUMEpP «MOJIEKYJISIpHOU Ooie3Hu». XUMHUYecKast
CyHIHOCTb MyTaluii. HacneacTBeHHbIE HapyIIeHUs: OOMEHa BEIIECTB.

13. ®ynkuum 6enkoB B oprannzme. depmentsl. 'opmonsl. TpaHcopTHbIE OeTKH. AHTHTENA.
buotokcunbl. AHTHOMOTHKM. WMHruOUTOpHI M aKTHBATOpPHl (PEPMEHTOB. ATOHHUCTHI H
AQHTarOHUCTHI PELIETITOPOB. DIIEMEHTHI TEOPUHN (PapMaKOKHMHETHUKH.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

MoHocaxapuael — oOJIMrocaxapuipl — ToiMcaxapuibl. Baxneilime cemeiicTBa
MOHOcaxapuioB. Crepeoxumusi. XHUMHYECKHE peakuuh. bHONOrHYecKkn BaKHbBIC
MPOU3BOHBIE MOHOCAXaPHJIOB.

Onurocaxapuasl. CTpykTypa M cBoicTBa. Baxueliiue aucaxapulibl U TpHUCaXapUIIbl.
[onucaxapuasl. CTpykTypa, Kiaccudukanus, CBOWCTBa. buonormueckoe 3Ha4YeHHUE.
PeszepBHBIC U CTpyKTYypHBIC MTOTUcaxapuibl. Hykieo3uasl — HyKJICOTHIB — HYKJICHHOBBIC
KUCHOThL. CTPYKTYphl HYKJIEO3UAOB. I[IMpUMHIMHOBBIE W MYypPUHOBBIE OCHOBAHUA.
VYrneBoauble KoMmoHeHTHl. KoHdurypamus TriaMko3ugHOro IMeHTpa. XHUMHUYECKUE
peaxkuuu.

Mounonykneotuasl. CrpykTypa, HOMeHKnatypa. Kraccudukamus. Crepeoxumust.
XUMUYECKUE CBOMCTBA. DBHOJIIOrMYECKM BakKHbIE MPOU3BOJAHBIE MOHOHYKJIEOTH]IOB.
MOHOHYKIIEOTUABl ~ KAK  CTPYKTYpHBIE AJIEMEHThl  HYKJIEMHOBBIX  KHCIIOT.
[TonuHyKI€OTHU Il U HYKJIEUHOBBIE KUCIOTHI

Knaccudpukanus u Homenknarypa. @ochoanrdupnas ces3p. JJHK u PHK. Tleppuunas
CTPYKTypa HYKIEHMHOBBIX KUCIOT. CekBeHHUpOBaHUE. XUMUYECKHUE U (PEPMEHTATUBHBIC
IPEBpAIICHUS] IOJMHYKIECOTHAOB. BTOopHuYHas CTpyKTypa HYKIEHMHOBBIX KHCIIOT,
nBoviHas cnupanbs JIHK. KommiemeHTapHble W MEXKIIOCKOCTHBIE B3aUMOJCHCTBUS
HYKJIEUHOBBIX OCHOBaHUH. [Tommumopduszm JIBOMHOM CIUpau JHK.
Maxkpomonekynsipuast  ctpykrypa PHK. Crpykrypa TPHK. Xumunueckuit u
(hepMEHTATUBHBII CUHTE3 MOJMHYKICOTHAOB. ABTOMAaTHUECKU TBepAo(a3Hbli CHHTES.
OYHKIIUY TTOJIMHYKIIEOTHIOB B )KHBBIX OpraHU3Max.

Hyxneonporenasi. Bupycet u  BupycHble  Oome3Hu. —  Qochorumnuab
Kuper. CtpykTypa, HOMEHKJIaTypa u Kiaccudukanus. HelTpanbHble anuiarauiepuibl.
Bocka. Crepoubl. TeprieHsl. [IpocTarnanauHsbI. TpomOOKCaHBI.

®ochomumuael. CTpykTypa, HOMEHKIATypa, Kinaccupukamus. Docdormunepuabl.
Xumuyeckue mnpeBpamieHus ¢pochomunuaoB. COUHTOAUOUABI W TIUKOJIUMUIBL.
Jlumuanaele munesuiel. Jlumonporenapl. MonekynsipHbIE KOMIIOHEHTHl OMOMEMOpaH H
¢byakun 6uomemOpan. Kierounbsle creHkn Oaktepuid. [IeHMIMIUIMH M pOJICTBEHHBIE
AHTHOMOTHKH.

Buramunsl. Homenknatypa u kinaccudukanus. JKupopacTBOpUMbIE U BOAOPACTBOPUMBIE
BUTAMHUHBL. BUTaMHHBI Kak KOMIIOHEHTHI KodepmeHTOB. Tuamun. Pubodnasus.
Hukortunamun. IlantoteHoBas kucnora. [lupugokcun wu  mupuaokcanbdocdar.
AHTaroHuCTHl THPHIOKCATb(OCchAT-3aBUCHMBIX (EPMEHTOB KaK STl W JIEKapCTBa.
V30HUKOTUHMATHAPA3U B JIedeHUH TyOepkyine3a. buotun. @onueBass KuUCIOTA.
Jlunokucnora. KoGamamun. AckopOunoBas kuciota. Butamuuer A, J, E u K kak
NpOM3BOJHBIE M30IpeHa. buomormueckas pojb BUTAMMHOB. ABHTaMUHO3bI (IIBIHTA,
paxwuT, menarpa, aneMuu, Oepudepm) 1 Ux JCUCHHE.

ButamuHbl 1 MHKpO3JIeMEHTbl. MuKpo3JaeMeHThl. Posib MOHOB Jkene3a, Meau, IMHKA,
Maprafia u Ko0anbTa B OMOJIOTHYECKHX TMpolieccax. BHOXUMHS M TOKCHKOJIOTHS CeJIeHa
u Oopa. MonuOneH, BaHaguil M HHUKENb KaK KOMIIOHEHTbl HEKOTOPBIX (PEPMEHTOB.
buonornueckoe 3HaueHHE MOHOB KaJbIMsA, XpOMa, OJIOBa M altoMuHUSA. KpemHHI Kak
MUKpoasieMeHT. Ocobast pojib HOHOB IIEIOYHBIX METAIOB B OMOJIOTUYECKHX CHCTEMAX.
®epmentsl. Homenknatypa, kinaccudukanus. benkosas mpupoaa GepMeHTOB. AKTUBHBIN
LEHTp. YYacToK cBs3bIBaHUs ¢ cyoctparoMm. Kodakropsl ¢epmentoB. KodepmeHTsl 1
MPOCTETUYECKHE TPYIIBI. X0J0hepMEHT U anopepPMEHT.

Kunetnueckas cxema u ypaBHeHune Muxasnuca. CranoHapHasi, MpeacTallMOHApHAs U
penakcaloHHas KUHETHKAa. ABTOKaTalUTU4YeCKue (epMeHTHble mpouecchl. CKopocTu
JJIeMEHTapHbIX cTagui. KuHeTHKa WHAKTMBaMM W JIEHAaTypauuu (HepMeHTOB.
DOneMeHTapHble aKThl (EPMEHTATUBHBIX pEaKUUil B paMKax TEOPHUH IEePEeXOHOTO
cocrosausi.  CyOctpatHas  crneuupuyHOCTh  ¢depMeHTOB.  KOHKypeHTHBIE U
HEKOHKYPEHTHbIE HHTHOUTOPBHI.
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23.

24,

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Karanutnueckue cBoiictBa GpepmenToB. KuHeTnka peakuuii pepMEeHTaTUBHOT'O KaTalln3a.
Mexanu3mbl (pepMeHTaTUBHBIX peakiuid. Perynsuus aktuBHOCTH (epMeHTOB. BrausHue
HMOHOB BOJOPOAa M HOHOB MeTawioB. pH-3aBucuMOCTH (DEpMEHTATHBHBIX PpEaKIUil.
3aBUCUMOCTb CKOPOCTH PEAKLIHI OT TeMIEpaTyphl.

Perynaropusie  ¢epmeHTsl.  Autocrepuueckue  (EpMEHTHI M MOAYJSATOPBL
[Ipodepmentsl. M3odpepmenTtsl. MyTanuu u akTHBHOCTH ()EPMEHTOB.

MornekynsipHble MEXaHU3MbI 1eHCTBHU (hepMEHTOB. [ uaposassl: MENCuH, XUMOTPHIICHH,
kapOokcunaza, nupodocdaraza. Ilpumenenue QepMeHTOB W HX HMHTHOUTOPOB B
menuuuHe. MmkeHepHas oSH3uMoinorus. VcrouHuku — gepMeHTOB. XHUMHUYECKas
MoauduKaKsa, UMMOOWIHM3anus W crabuiusaius (GepMEeHTOB, MMMOOUIN30BAHHBIC
KJIETKU.

Metabomm3m. OOMEH BEIIECTB U OMOIHEPTreTHKA. T epMOIMHAMUYECKass 00ECIIeYeHHOCTh
OuormporieccoB. MeTaboau3M Kak COBOKYITHOCTB MPOIIECCOB aHA0OIM3Ma U KaTabonu3ma.
HcTounuku yriaepoja, KHCIOpoAa, Aa30Ta W BOAOpPOAA I KU3HEIESITEIbHOCTU
opranu3MoB. Amdubonndeckne nponeccel. ABTOTpodsl U TerepoTpodsl. Craguu
MeTaboau3Ma.

HenneHTHYHOCTh KaTaOOMMYECKUX M aHAOONMYECKHX TyTed. YPOBHH pETyISLuU
MeTabonu3zmMa.  Meroax  HM30TOMHBIX  METOK B HW3yueHHH  MeTabonmsma.
I'mukonu3 u ero craguu. bpokenue u npixanue. CrimproBoe OpoxeHue. Jlpyrue THITBI
OpOXKEHUS.

[y TpukapOOHOBBIX KUCIOT. ['enokcunaTabpiil uki. @ochOTTIIOKOHATHBIN MTYTh.
OxucnurensHoe (ochopunupoBanue. [lpuunHa sH0BUTOCTH MbIIbsika. OKHCIEHHE
XKHUPHBIX KUCIO0T. OKUCIUTENBHOE pacIleIIEeHe aMUHOKHUCIIOT.

buocuHTe3 yrneBoAoB, JMNHMIOB, AMUHOKHUCIOT, MOHOHYKJIEOTHIOB. TuUMHIMTAT-
CUHTETa3a KaKk MUIIEHb B XUMHOTEPANHUHU paKa.

®orocunte3. buosneprernka u ponb AT®. Jlokanuzaumss u cBoiictBa ATO.
CrannaptHas cBoOoHas sHeprus ruaponusza AT®. Anenunatnas cucrema. Poibs noHos
maraus. Ilytm ¢epmenrtatuBHoro mnepeHoca ¢ocdatapix rpynn. Poms ATO u
nmupodochata. MexaHU3M OKHCIUTEIHHOrO (dochopwmpoBanuss U (OTOCUHTE3A.
OneMeHTsI TEPMOJUHAMUKHI OTKPBITBHIX CUCTEM.
Xumust  Ouoslormyeckoil  ¢ukcanmmu azota artmochepel. Hutporenasel.  A30T-
(uKcHpyIOIIEe OPraHU3MBbI U CEbCKOE X03SIICTBO.

buononumepst u  HacnenctBeHHocTh. ['eHetmueckas ¢yakuus JHK. Xpomocomsr.
IIpokapuorsr u »sykapuoTbl. Pemnmukanmus JHK. ®epmentsr Ouocunreza JIHK.
Tpanckpunuus: ouocunre3 PHK na JIHK.

@epMeHTbl  TPAaHCKpUIILMHU. Perymsinms dSKcIpecCMM T'€HOB IpU  WHHULUALUU
Tpanckpunuuu. Omneponsl. Omneparopsl. Penpeccopbl. AxkTuBaTOpbl. TpaHCchsLus.
I'enernueckuit ko u pynkuuu TPHK.

CpoiictBa reneruueckoro koxaa. Kopupyromme »saemeHTl. CocTaB  KOAMPYIOIIUX
TPUILIETOB.

KomoH-aHTHKOIOHOBEIE B3aUMOIEHCTBHA. Amvunoanmin-tPHK-cunTeTasml.
PuGocomser u 6mocunTes 6enkoB. CTpykrypa pubocom. CamocOopka pudbocom.

Otanbl OnocuHTe3a OenkoB. Muummmarus. Ononranusa. TepmuHamus. DHepreTuka
O6uocunTre3a 6enkoB. Perynsnus OnocunTe3a OeiIKoB.

I'ennas wnxenepus. Beinenenue renoB um nonydenne k/IHK. I[lonmmepasnas nenHas
peakuusa. Bekrtopel. MousiekyisipHble MEXaHU3Mbl MyTareHe3a. MyTareHe3 I€HOB U
OeKoBast MH)KEHEPHSI.

['ennas uH)xeHepust ¥ OMOTEXHONOTUs. | eHHO-MH)KEeHEepHbIe HHTEP(PEPOH, TOPMOH POCTA,
WHCYJIUH. OKOJOTUYECKHE W OTUYECKHE NPOOJIeMbl TEHHOW WHXXCHEpUHU. [ eHbl U
reHomuka. ['eHom uenosexa.

MonekynspHble acleKTbl IbIXaHHUs 4eJdoBeka. XUMHS JAbIxaHus. [eMoriodouH Kak
NEPeHOCUYMK  KHCIOpoaa.  BzammopeiicTBus ~ CyOBEAWHHII  TeMoOrioOWHa |
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KOOIEPAaTUBHOCTh IpoLecca CBA3BIBAHHMS KHCIOpoJa. MyTaHTHBIE TE€MOTJIOOMHBI U
3a00J1eBaHUS KPOBHU.

40. Xumus uMmmyHuteTa. VIMMyHHBIH oTBeT. CTpykTypa aHTUTEeNl. VIMMYHOTJIOOYIHHBL
Jlerkue u TskKenble Lenu. BapuaGenbHble M WHBApUAHTHBIE YYaCTKU. AHTHUICHBI.
Kommekcel antures — antureno. B- u T-mumdonutsl. KoMieMeHT 1 ero KOMIIOHEHTHI.
Nmmynonedunutsl. [podnema CITNda.

41. Xumus HeHposHJOoKpuHHOM perymsiuuu. Heiiponsl. Cunancel. Heiipomenuaropsi.
AUETHIXOIUH U aleTHIXOJUHACcTepa3a. MHruOuTopsl aneTmixoduHAICcTepasbl. XUMHUS
HepBHOW mepenaun. Heliponapanutudyeckue snsl. HelponenTtuasl. OHKe(aTUHBL
Ounopbunbl. ONMHUOUIHBIE TENTH/IBI.

42. DHAOKpUHHBIE KeJe3bl U TOPMOHBI. XHMMHUYECKas CTPYKTypa ropMoHOB. CTepoHIHbIE
TOPMOHBI KOPbl HAJINOYEYHWKOB M TOJOBBIX >Keie3. AJpeHaluH M HOpaJIpeHasuH.
MonekynspHble J€HCTBUS TOPMOHOB. AJIEHWIATIMKIIa3Has cucTtema. Penentopsl.

43. Xumus 3penms. Ceryatka W (OTOpeUenTopbl. 3pUTEIbHBIE IMHMIMEHTH. POJIOTCHH.
doronzomepu3anus peTuHa. JIromupoaoncux U METapOOTICUHBI.
DOTOMHULIMMPOBAHUE HEPBHOT'O UMITYJIbCA.

44, Xumusi MBIIIEYHOTO COKpamieHus. Muo3uH. AKTUH. AKTOMUO3UHOBBIA KoMIUIeKe. AT®D-
a3Hasg aKkTUBHOCTh Muo3uHA. CompshkeHue BO30YXIEHHUS M CcOKpaileHus. Poib MOHOB
MarHusi, KaJbLUs U CyIb(QruIpUIbHBIX TPYIIIL.

45. Xumust akTHBHOTO TpaHCMeMOpaHHOTo nepeHoca. CTpykTrypa u GyHKIIMA OMOMEMOpaH.

46. CucTeMbl akTUBHOTO TIEpeHOCa MIPOTHUB IpaJJUeHTa KOHIIEHTpaluu. Poib HOHOB HATpus U
kanusi. ATd-a3nas cucrema. HarpueBbiii Hacoc. AKTUBHBIA MEPEHOC AMUHOKHUCIOT
caxapos.

3K3AMEHAIIMOHHBINA BUJIET Ne 1
ITo qucunmimmHe: XuMHYeCKHE OCHOBBI O0MOJIOTHYECKHUX IPOLECCOB

1. AmuHokuciotel. ®Puszuko-xummuueckue cpoiictBa. Ctepeoxumus. benkoBele u
HENpPOTEUHOT€HHbIE aMUHOKHUCIIOTHI. 3aMEHUMbIE 1 HE3aMEHUMbIE AMUHOKHCIIOTHI.

2. MuxkposnemeHTsl. Poib MOHOB jKene3a, MeIW, IIMHKA, MapraHiia U KoOalbTa B
OMOJIOTNYECKHX MPOLECcCaXx.

3. OHJOKPUHHBIE JK€Jle3bl U TOPMOHBIL. XHMHUYECKas CTPYKTypa TOPMOHOB.
CrepouiHble TOPMOHBI KOPBI HAIMOYSUYHUKOB U MOJOBBIX jkKeJie3. AAPEHAINH U HOpaApEHAIUH.

buner oOcyxeH 1 yTBep:KJeH Ha 3acelaHuu Kadeapbl

3aBenyromuii kageapoit A.M.Canamos

3K3AMEHAIIMOHHBIN BUJIET Ne 2

ITo pucuuninHe. XuMH4YeCKHE OCHOBDI OMOJIOrHYeCKHX nmpomeccon

1. benku. MonekynapHas Macca, pa3mMep U ¢popma OeIKOBBIX MAaKpOMOJIEKY. MeTo bl
BhIZIeIeHUs OeskoB. Kimaccuduxarus 6eKoB.

2.  ®epmentsl. Homenknartypa, kiaccudukaius. benkoBas mnpupoga (GpepMeHTOB.
AKTUBHBIN IIEHTP. YUacTOK CBsi3bIBaHMS ¢ cydcTparoMm. KodakTopsl ¢pepmentoB. KodepmeHTs
¥ IIPOCTETHYECKHE TPYMITEL. X0sIo(hepMeHT u arnodepMeHT.

3. T'ennas mmxeHepus u OuorexHonorusi. ['eHHO-MH)KEHEpHBbIE UHTEP(HEPOH, TOPMOH
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pocta, WHCYIMH. ODKOJOTHYECKHE M OSTHYECKHE MpoOJeMbl TEHHON WHKeHepuu. [eHbl u
reHoMuka. | eHOM 4eJioBeKa.

buner o6cyxieH 1 yTBEpXKACH Ha 3acelaHnuu Kadeapbl

3aBenyrommii kadeapoit A.M.CayamoB

9. YYEBHO-METOAUYECKOE U NH®OPMAIIMOHHOE OBECIHEYEHUE
AN CHUITIINHBI
9.1. YueOHas iuTeparypa:

a) OCHOBHAsl JIMTepaTypa:
1. 4. Konweman, K.-I'. Pem. Harnsanas Ouoxumus. M. «Mupy, 2000 1.
2. B.IL. Komoga, B.H. IlIBenoBa. buoxumus. M. «/Ipoday, 2004 r.

0) JomosIHMTeJbHas JIMTepaTypa:

1. 1O0.b. ®ununmoBuy. OcHOBEI Onoxumun. M. "Beicmas mkomna" 1985r.
2. A.Jlenunmxep. OcHoBbl 6noxumun. M. "Mup" 1989 r.
3. D.Puc, M. Crepubepr. Ot kieTok k aromam. M. "Mup" 1985 r.

9.2. UuTepHeT-pecypchl

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

NookrowhE

9.3. IIporpammHoe odecneyeHune

YHuBepcuter obOecnedeH HEOOXOIWMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacIpoCTpaHIeMOT0 POrPaMMHOTO 00ECIIEYSHHsI, B TOM YUCJIE OTEUYECTBEHHOTO MPOU3BOJICTBA.

Kaxxaplii 00yJaromnmiicss B TeYEHUE BCEro Neproaa o0ydeHUs o0ecTieueH HHIUBUAYaTbHBIM
HEOTPAaHWYEHHBIM JIOCTYIIOM K OJJICKTPOHHOW HH(OPMAIMOHHO-00pa30BaTeIbHON Cpejie
YHHBEPCHUTETAa W3 JIFOOOH TOYKH, B KOTOPOM HWMeEEeTCs JOCTYn K HWH(GOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceT «HTepHEeT» Kak Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcUTeT OOECIeueH CIEeAyIONMM KOMIUIEKTOM JIMIEH3UOHHOTO IPOTrPaMMHOTO

oOecrieyeHus.
1. JIunensumoHHOE nmporpamMmHoe o0ecnieueHue, ucnonb3zyemoe B MHrl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”

1.4. AntuBupycnoe I10 Eset Nod32

1.5. CnpaBouno-npaBoBas cuctema “KoHcynbraHt”

1.6. CnpaBouHo-npaBoBasi 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

Hap;my C TpaAULIMOHHBIMHU HU3NAHUAMU CTYACHTBI U COTPYAHHUKU HMCIOT BO3MOKHOCTH
IIOJIB30BATHCS BJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA Oazamu JaHHBIX:

Tabauua 9.1.

Haszsanue pecypca

Cebuika/gocryn

OnexkTpoHHass OuOnmoreka onHmaH «EmxuHoe

00pa3oBaTeIbHBIM pecypcam»

OKHO K

http://window.edu.ru

«O6pazoBarensHbId pecype Poccum»

http://school-collection.edu.ru

OenepanbHplil  00pa3oBaTEIbHBIA  MOPTA:  YUPESKICHHS,
nporpammel, ctaaaaptel, BY 351, Tectel EI'D, TA

http://www.edu.ru —

OenepanbHBIA  IIEHTP WH()OPMAITMOHHO-00pa30BaTEIHHBIX
pecypcoB (PLINOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYJIEHTA".
OMOIMOTEeKA TEXHUIECKOTO By3a

ONEeKTpOHHAS

http://polpred.com/news

UznarenbeTBo «JlaHby. DneKTpoHHO-OMOIHOTEYHAS CHCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyanbHas Oubnroreka

http://rvb.ru —

I/I3IL3.T6J'ILCTBO «JlaHby. 9J'I6KTp0HHO-6I/I6J'II/IOT€‘IHa$I cucrema

http://e.lanbook.com -

ExeHenensHUK Hayku u  oOpaszoBanusi lOra Poccum

«AxaneMusy

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

Hayunast snextponnas oubimmoreka «e-Library»

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

OnekTpoHHO-0nboTeunas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPABOYHAs CHUCTEMa JOKYMEHTOB B cdepe
oOpasoBanus «MapOpMHO»

http://www.informio.ru

I/IH(l)OpMaL[I/IOHHO-HpaBOBaﬂ CcucTeéMa «KOHch'ILTaHT-HJ'IIOC»

CereBast Bepcus, AOCTyIHA CO
BCEX KOMITBIOTEPOB B KOPIOPATUBHOM
cetu Unarl'y

HNudopmanmoHHo-npaBoBas cucrema «l apaHr»

CereBast Bepcus, JOCTyImHA CO
BCEX KOMITBIOTEPOB B KOPHOPATHBHOM
cetu Uurl'y

OnekTpoHHO-OnbaNoTeYHas cucrema «FOpaiim

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

- JICKIIMOHHAasA ayJuTOpus,

- AYAUTOPHA IJIA CCMHUHAPCKHUX 38.HHTI/II71;

- nabopartopus Ui MPOBEIEHUSI HAyYHO-UCCIIEI0BATENbCKON paboThI;

- IPOEKIIMOHHOE 000PYL0BaHUE U KOMIIBIOTED

- UHTCpPAKTHBHAAd JOCKa
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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/

11. METOANYECKUE YKA3AHUS JJIS1 OBYYAIOIUXCSA ITO OCBOEHHUIO

JUCHMUIIIAHBI

JUis pomycka K 9K3aMeHy HEoOXOIMMO NpUHATH ydacTHe He MmeHee dyeM 50%
CEMUHAPCKUX 3aHATHUI, BBIMOJIHEHHE BCEX JJTaOOPATOPHBIX pabOT U MpECTaBICHUE OTYETOB
no HUM. IIpm MOArOTOBKE K CEMHUHApCKUM 3aHATHAM HEOOXOIMMO BOCIOJB30BATHCS
MaTepuagaMu y4eOHOM TuTepaTyphl, KOHCIIEKTaMU JIEKIIHHA

Ha naGoparopHOM 3aHATHM KaXKABIH CTYIEHT BBIIOJHSIET B COOTBETCTBHH C
MPONMCSIMH YKa3aHHBIMH B METOAMYECKUX PYKOBOJCTBAX IO NMPOBEICHHIO J1a0OpaTOPHBIX
paboT. Ha ocHOBaHMH BBINOJIHEHHOH J1a0OpaTOpHOM paboOTHI CTyIEHT O(opMIsIeT OTYeT,
KOTOPBIH cZJaeT mpernoiaBaTelto.

DK3aMeH TPOBOAMTCS B BHJEC MUCHMEHHOW KOHTPOJIbHOW paborel. Ha oTBeT u
pemieHue 3anauu CTyaeHTy oTBoautcss 90 MuHyT. OOIIIEe KOJIMYECTBO OAJIOB TOJTydaeMoe
ctyneHToB MoxeT ObiTh 100. IlepeBon 6amnoB B oneHky: 91-100 6amnoB — «oTIHYHOY, 81-
90 GamtoB — «xopomo», 61-80 OamnoB — «ymoBieTBopurenbHO», 0-60 OammoB —
«HEYZI0BJIETBOPUTEIILHOM.
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PaGouass mporpaMMa AMCHMIUTUHBI «XUMHUYECKHE OCHOBBI OHMOJIOTHUECKUX IMPOILIECCOB)»
coctanieHa B cooTBeTcTBUH ¢ TpeboBanmssMu OI'OC BO mno cnenmansaocta 04.03.01. «Xumwus
(ypoBeHb OakamaBpuata)», YTBEPKICHHOTO MpHKa3oM MUHHUCTEpCTBa OOpa3oBaHHsI U HAYKH
Poccuiickoit ®enepanuu ot 17 wuronss 2017 r. Ne 671

[Iporpammy cocraBui

npodeccop Kapeapbl XUMHUHU CamamoB A.M.
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PabGouas nmporpamMmma oz[06peHa Ha 3aCCIJaHHNHA Kaq)el[pbl XHUMHHU

[Mpotokon 3acemanmss Ne 8 OT « 22 » amnpens 2026 .

Pabouast mporpamma onobpeHa y4eOHO-METOJUYECKUM COBETOM XHMMHUKO-OMOJIOIMYECKOrO

Sl}aK YJIIETCTA

[Tporokon 3acenanus Ne 6 OT « 28 » ampensd 2026 r.

CaejieHns 0 nepeyTBepKAeHUH MPOrPAMMbI HA OYepeIHON Y4eOHblIii roa u
perucrpauuu u3MeHeHHu
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YyeOHbIit
romg

(Ne

Pemenne
Kadeapol
IPOTOKOJIA,

Jiata)

Buecennrie n3sMeHeHua

Ilonmucs 3aB.
kadenpoit
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