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1. HEJIX OCBOEHUA JUCHUIIINHBI

3HAaYUTENBHBIN TIporpece PyHIaMEHTATBHBIX M MPUKIAJIHBIX UCCIICIOBaHUI B 00JIACTSIX,
JeKalMX HA CTHIKE XMMHHM W OHOJOrHM (MOJICKYJsipHas Ouoorus, OWONOTHYEcKas XHMUS,
OWoopraHUYecKass XUMUsS, MEIHUIMHCKAsS XUMHS, (apMaKoJorus) OKa3bIBaeT W, IO OIICHKaM
JKCIepToOB, OymeT oka3piBaTh BCe Ooyiee BO3pACTAOIEe BIMSHHAE HA BCE CTOPOHBI JKU3HHU
cOBpeMeHHOro obmiectBa. Kpome TOro, yxe B HaCTOsIIEe BpEMs CYHIECTBEHHO BO3POCIH
TpeOoBaHUST K O€30MACHOCTH W KA4YeCTBY KOHTAKTHPYIOIIUX C YEIOBEYECKUM OPTraHU3MOM
MPOAYKTOB OPTraHMYECKOTO CHHTE3a, chepa MmpuMeHEeHHst  pa3HOOOpa3re KOTOPBIX IMOCTOSTHHO
pactyT. D10 TpeOyeT Oojee TayOOKOro TMOHUMAHUS CTPOSHUS W (YHKIMH MOTCHIIMATBHBIX
OnommuIeHe (U3MOIOTUYECKH AaKTHBHBIX BEIIECTB. TakuM 00pa3oM, 3HAHHE XHMHUYECKHX
OCHOB OHMOJIOTHYECKHX MPOIECCOB celdac SBISETCS OJHUM W3 HEOOXOTUMBIX KOMIIOHEHTOB
0a30BOr0 XUMHUYECKOTO YHHBEPCUTETCKOTO 00pa30BaHUS.

HeassMmu  ocBoeHHMST  JUCHMILIMHBI «XHMHYECKHE OCHOBBI  OHOJOTHYECKHX
MPOIECCOB» SIBJSIOTCS, BO-TIEPBBIX, YSICHEHHE M YCBOCHHME TOTO, KaK CBOWCTBA OHOMOJIEKYJI
3aBHCAT OT WX CTPOCHHUS, U BO-BTOPBIX, MOHWMAaHHE OOIIHOCTH TPHHIIUIIOB, 3aKOHOB W
JIBYDKYIIUX CHII, YIPABJISIONIMX XUMHYCCKUMHE PeaKkIusMu iN Vitro u in vivo.

dopMupyeMble TUCHHUILUIMHON 3HAHWS W yMEHHS TOTOBST BBIIYCKHHKA IaHHOM

00pa3oBaTeIbHON MPOTPaMMBbI K BBITOJTHEHHUIO CIEAYIONUX O0O0OIICHHBIX TPYAOBBIX (DYHKIIHI

(Tpy1OBBIX (PYHKIIHI):
Tabnuua 1.1.

Kon " O000menHbIe TPYAOBbIe GYHKIMHU Tpyaossie QyHKIIUH
HAaMMEHOBaHHE Kon HaunmenoBanue Ypos HaunmeHoBaHue Kon Ypoge
npogeccuoHATHLHO €Hb Hb
o KBaJupu (mogypose

cTaHJapTa Kaluu Hb)

KBaJIH
dukanmnu
01.001 ITexgaror Ilemaroruueckas Oo0wenenaroruyeck | A/01.6
(memparornyeckas JIeSITeNbHOCTH TI0 ast pynakums. O0ydeHue 6
NeATeIbHOCTD B MPOEKTHUPOBAHHIO
romIKoIBHOM, " peajfmaumzll) Bocnurarennnas A/02
HAYAJIHLHOM 00pa3oBaTeIbHOTO JICATCIBHOCTD 6 6
ooueM, mporiecca
OCHOBHOM 00I11[eM A 00pa3oBaTebHBIX
cpeHeM 001eM , opraHMEaumx 6 Passusaromtas A03
NIESTeTbHOCTh .6
00pa30BaHNMN) JOLIKOJIBHOTO,
(BoCcIMTATEND, HavaJIbHOTO 00MIero,
YYHTEb) OCHOBHOTI'O 6
o01ero,
CpemHero oo0Iero
o0Opa3oBaHusl




Ilemarornueckas
JIeITeIbHOCTh 110

MIPOCKTUPOBAHUIO
U peaTn3aiuu

OCHOBHBIX
0011e00pa30BaTEIHLHBIX
porpamMmm

Ilemaroruueckas

JIeSITEILHOCTD 110

peanuzanuu
porpaMmm

OCHOBHOI'O
CpEIHEero

00111eT0
o0bpasoBaHus

B/03.6

2.010 Cneumnajauct
10 MPOMBIIIIJIEH-
HOM (papManuy B
o0JacTu
Hccaea0BaHUM
JIEKapCTBEHHBIX
cpeacTB

[Iporencume pador
1o WCCIIEIOBAHUAM
JICKapCTBCHHBIX
CpeacTB

[IpoBenenwne padboT 10
(hapMareBTHIeCKOM
paspaboTke

A/01

IIpoBenenuie u
MOHUTOPHUHT
JOKIMHUYECKHUX
HCCIICAOBaHUI
HeKapCTBeHHBIX Cpe,ZICTB

A/02

IIpoBenenuie u
MOHUTOPHUHT
KITMHUYIECKUX
HCCIICAOBaHUI
JIEKapCTBEHHBIX
penapaToB

A/03

26.008
CnenyaMcT-
TEeXHOJIOT B
06J1aCTH NPUPO-
JAO0O0XPaHHBIX
(3Ko/1I0TMYeCKHUX)
GHOTEXHOJIOTUM

MonuTOpUHT
COCTOSTHUSI
OKpY’Kalolleil cpeabl C
NpUMEHEHUEM
NPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

OcyiiecTBiaeHue
9KOJIOTHYCCKON OIICHKHU
COCTOSIHHA
TTOAHAI30PHBIX
TEPPUTOPUIL U
BO3MOXKHOCTH
MIPUMEHEHUS Ha HUX
MPUPOIO0XPAHHBIX
OMOTEXHOJIOrUH

A/01.6

OueHka pucka u
OCYIIIECTBIICHUE MEP
MPOPHUITAKTHKA
BO3HHUKHOBEHHUS 0YaroB
BpEIHBIX OPraHU3MOB Ha
ITOTHA/I30PHBIX
TEPPUTOPHSIX C
MIPUMEHEHUEM
TIPUPOIOOXPAHHBIX
OMOTEXHOJIOTUH

A/02.6

PazpaboTka MmapkepHBIX
CHCTEM M TIPOTOKOJIOB
MPOBEICHHS
MOHHTOPHHTA
MOTEHIHAIBHO OMAaCHBIX
061000BEKTOB

A/06.6

CocraBnenue
ITPOTHO3HBIX OIIEHOK
BIUSTHUSA XO3IMCTBEHHOM
EITEILHOCTH YEI0BEKA
Ha COCTOSIHUE
OKpPY>Karollel CpesIpl ¢
MPUMEHEHUEM
TIPUPOTOOXPAHHBIX
OMOTEXHOJIOTHIT

A/04.6




2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Kypc «XUMHUYECKUE OCHOBBI OHOJOTHYECKHUX IPOLIECCOB» OTHOCHUTCS K
00s13aTeIbHOM YacTH; H3y4daeTcs B 7 CEMECTpe. Ero  BaxHeimen conaepKaTeibHO-
METOJIMUECKOM OCHOBOW SIBJISETCS OOIIMH Kypc OpraHMYeCKOW XHMMHUH, a TaKXKe OT/EIbHbIC
paszziensl KypcoB OOINEH XWMHUM W CTPOEHHUs BemiecTBa. JIOTHYECKONW OCHOBOWM SIBJISIFOTCS
IIOJIyYEHHBIE PAHEE NPEJICTABICHHUSI O 3aBUCUMOCTU CBOWCTB OPraHMUYECKHUX COEAMHEHUH OT UX
CTPOCHHSI MU O BaXXHOCTU TOHUMAHUS MEXAaHU3MOB OPraHWYECKUX PEaKIHil, KaK OCHOBBI
YIOpaBICHUs XUMHUYECKMMM IpoleccamMu. /[l ycnemHoro u3yd4eHus XHUMUYECKHX OCHOB
OMOJOTUYECKUX MPOLIECCOB CTYAEHT MJOJKEH 3HaTh CIOCOOBI TOJY4YeHHs] M XHUMHUYECKUe
CBOMCTBA  OCHOBHBIX  KJIACCOB  OPraHMYECKUX  COEAUHEHMM, HMX  HOMEHKJIATYpY,
MIPOCTPAHCTBEHHOE U 3JIEKTPOHHOE cTpoeHue. Heo6xoaumo nMeth 0a30Bble 3HAHUS O KHHETHKE
XUMHAYECKHX PEAaKIMH, MPUHIMIAX paboThl KaTalu3aTOPOB M HMHTHOMTOPOB. 3HAHHE OCHOB
oOmieli Omosornu (TIPENCTABICHUS O CTPOSHWH KJIETKM W €€ COCTABHBIX YacTel) TaKkKe
crocoOCTByeT OoJiee rTyOOKOMY MOHUMAHUIO Kypca.

Tabauna 2.1.

CBs3b  IUMCHUIUVIMHBI  «XMMHYECKHE OCHOBbI OHMOJIOTMYECKHX MPOIECCOB» €
NnpeaecTBYIOIMUMHU TUCHUIIJIMHAMYA H CPOKHU UX H3YyYEeHUSs

JIMCIMIUTAHBL, TPEIIICCTBYIONINE TUCIUILTHHE Cemectp
Kon «XHUMHUYECKUE OCHOBBI OMOIIOTMYECKUX MTPOIIECCOBY
JTUCTIATUTAHBI

b1.0.18 buonorus ¢ ocHoBaMu 3K0JIOTUH 1

B1.0.06 Heoprannueckas xumust 2,3
b1.0.09 CrpoeHue BeniecTna 5

b1.0.07 Oprannueckas XuMus 6,7
b1.0.08 duznyeckass XUMHs 6,7

Tabauna 2.2.

CBs3b JUCHUILUIMHBI  «XHMHYECKHE OCHOBBI OHMOJIOrHYEeCKHUX nmpomeccoB» €
moCJICAYIOIIMMHU JTUCHUIUIMHAMHA U CPOKH UX U3YUYCHUA

Kon JMCUMIUIMHBI, CHEAYIOIMME 3a JUCHUIUIMHOMN CemecTtp
JIACITATUTAHBI «XUMHYECKUE OCHOBBI OMOJIOTMUYECKHUX MTPOLIECCOBY

b1.0.26 dusndeckre MEeTOILI HCCIIEJOBAHUS 6

b1.B.07 BricokoMoOnekynsipHble COETMHEHUS 7
b1.B.JZIB.03.01 Komnounnas xumus 8
b1.B.JIB.06.01 TeopeTnyeckre OCHOBBI HEOPraHUYECKON XUMUU 8




B pe3yjabTare 0CBOCHUS IMCHUIIMHBI 00YYAIOIIHIACH TOJIZKEH

3HATb:

- CTpPOGHHE M CBOWCTBAa BaXKHEHIIMX OMOMOJIEKYN: OEJKOB; HYKJIEWHOBBIX KHCJIOT;
JMIUO0B; MOHO-, OJIUTO- U IOJHMCAaXapuio0B;

- TNPUHOUNB (EpPMEHTATUBHOIO KaTaju3a W pPEryIupoBaHus (epMeHTaTHBHOMN
aKTUBHOCTH, Ba)KHEHIIINE KO-(DaKTOPbI U KO-(DEPMEHTBHI;

- CTpOCHHE | (PYHKIIUU UMMYHOTJIOOYJIHHOB;

- CTPOEHHUE, METO/Ibl OJIYYEHHUS U IPUMEHEHUs a031UMOB;

- OCHOBBI TJIMKOJIN3A;

- OCHOBHBIE NPOLIECCHI [IUKJIA TPUKAPOOHOBBIX KUCIIOT;

- CTpPOEHHE BAKHEHIINX HAIMOJCKYISIPHBIX CTPYKTYp: (GUOPMILISAPHBIX OEIKOB,
JUNUAAHBIX MEeMOpaH, KIETOYHBIX CTEHOK I'paMM-TIOJIOKUTENBHBIX U TI'PaMM-OTPULATENIbHBIX
OakTepuii;

- CTpOEHHUE U (PYHKIMH HYKJICUHOBBIX KUCIIOT;

- IPUHIUIIBI IEHCTBHSI BAXKHEUIIINX aHTHOMOTHKOB M CYJIb(haHUIaAMHUIOB.

yMeTh:

- 00BSCHUTDH U HA KAYECTBEHHOM YPOBHE NPEACKa3aTh 3aBUCUMOCTh Ba)KHEUIIINX CBOMCTB
OMOMNOIMMEPOB OT UX MOHOMEPHOI'O COCTABA;

- u300paxaTb CTPYKTYpy MOHO- U IOJIMCAaxapuJ0B B Bue Gopmyn Xeyopca,

- JenaTh 3aKIIOYEHUs O TPUPOJE HUHTUOMTOpPA, OCHOBBIBAsCh HA H3MEHEHHUAX
3aBUCHUMOCTH «KOHIEHTpaLUs CyOCTpaTan-«CKOPOCTh (EPMEHTATUBHOM peakiuny;

- M300paxath CTPYKTYpPY NPUPOIHBIX aMUHOKHCIIOT B BHJIE popmyn Durepa.

BJAACTh:

- COBpPEMEHHBIMH IPEICTABICHUH O PAIIMOHAIILHOM MPUMEHEHHH BUTAMUHOB,;

- OCHOBaMH MOJICITUPOBAHUS MMEPEXOHBIX COCTOSTHHIA PEaKIui U MOJIX0JIaMU K CHHTE3Y
a03UMOB;

- METOJIMKAMH CHHTE3a BaKHEWUIIMX MPHPOJHBIX aMHUHOKHCIOT U CcIoco0aMu
pacuIerieHUs pareMaToB;

- METOJaMH OIpeJIeJICHUS )KHPHOKHUCIOTHOTO COCTaBa JIMITH/IOB;

- MeTOoJaMH Ka4eCTBEHHOTO aHalln3a yrIeBOIOB.

3. KOMIIETEHIIUAX OBYYAIOUIETI'OCs, ®POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUS JUCIHHUIIJINHBI
[lporiecc wu3ydeHUss JUCHUIUIMHBI HampaBieH Ha (QOPMUPOBAHUE DIIEMEHTOB
caenyroux kommereHuid B cootBerctBUM ¢ OI'OC BO u OIIOII BO no npanHomy

HaIpaBJICHUIO ITOATOTOBKH:

Kon HaumeHoBaHue Nuaukarop B pe3yabTate ocBoeHus
KOMIIeTeH KOMIIeTEeH U JOCTHKEHU ST AUCHUILIMHBI 00y4arouuiics
U KOMIIeTEeH MU JOJIZKEH :




YHueepcaﬂbete Komnemenuyuu u um)ukamopbt UX 00CMUICEHUA

YK-1

Cnocoden ocymecT-
BJIATH IMOUCK, KPUTH-

yecKHi aHaJIn3 )i |
cUHTe3 wuHpopMaIUH,
NMPUMEHATH cucTeM-

HbIA MOAXO0X JJsl pe-
IIEHUs] MOCTABJIEHHBIX
3aga4

YK-1.1. Ananuszupyer

3ajaqy, BBIICISIS €€
0a30BBIE  COCTABIIAIO-
uye;

YK-1.2. Ompenenser,
HUHTEP-NIPETUPYET u
paH-XupyeT uHpopMa-
LU0, TPEeOyeMyHo IUIs
pemieHusi TOCTaBJICH-
HOI 3a7auu;

YK-1.3.  Ocymects-
JITET TIOWCK HWHGOP-
Malu JUIsS perieHus
MOCTaBJIICHHOW 3aja4u
[0 Pa3IMYHBIM THUTIAM
3aIpOCOB;

YK-1.4. TIlpu o0pa-

0oTke  WMHpOpPMaLUH
orian4yaer (akThl OT
MHEHHH,  HMHTEpIpe-

Talui, OLEeHOK, (op-
MHUpPYET COOCTBEHHBIE
MHCHUA W CYXICHUA,

apryMEHTHPYET CBOH
BBIBOABI W TOYKY
3pEHHUS;

YK-1.5 Paccmarpu-
BaeT U MpeIaraer

BO3MOJKHBIC BapHaHTHI
peIHeHI/ISI IIOCTaBJICH-
HOH 3amadu, OIlCHUBAas
nux JOCTOHUHCTBaA u
HEJIOCTaTKH.

3HaTh:

- TOHATHE W KJacCH(HUKAITUSI
CHUCTEM;

- CTPYKTYPY ¥ 3aKOHOMEpPHOCTH
(hYHKIIHOHUPOBAHUSI CUCTEM;

- OCOOCHHOCTH CHCTEMHOTO
MOJIX0JIa B HAYYHOM MTO3HAHHU;

- IIOHATHE O CHCTeEME, e¢
LEJSX, 3a1ayax u o0mmmx
MPUHIIKIIAX;

- OCHOBHBIE  TEXHOJIOTHH
rmoucka u coopa uapopMaImm;

- ¢opMaTel  MpENCTaBICHUS
WHQOPMAIIH B KOMITBLIOTEPE;

- TpaBWJIAa  KCIIOJB30BaHUS
CPEJICTB CBS3H;

- WH(QOPMAIMOHHO-TIONCKOBBIC
CHUCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIECTBICHUS
MOWCKa HH(POpMALIUH;

- TEXHOJIOTHIO CHCTEMAaTH3aIluu
MoJTy4YeHHON MH(pOpMaInu;

- CIoCOOBI  CTAaTHCTUYECKOM
0o0pabOTKM  JaHHBIX, MPEICTaB-
JICHHBIX B pa3jM4YHBIX H3MEPH-

TENBHBIX ~ I[IKalaX U
MOJYYEHHBIX PE3YJIbTATOB;

- BUOBI U (GOpMBI PabOTHl ¢
e1arorn4ecKou u Hay4YHOU
JIUTEPaTypOu;

- TpeOoBaHUSA K OGOPMIICHUIO
oubmorpadun (CruckKa IUTepaTy-
pBI).

Ymern:

- paboratb
MPEJICTABIICHHOW B
(dhopme;

- oOpabarbiBaTh  JaHHBIC
CpeAcT-BaMu CTaHAAPTHOTO
MIPOTPaAMMHOTO 00ECTICUCHNS;

- CHHTE3HPOBATh
WHQOPMAITHIO, TPEJICTABICHHYIO B
Pa3INYHBIX UCTOYHUKAX; -

aHaJin3

¢ uHpOpMaLUEH,
pazIuYHON

- BBIOHpAThH HUCTOYHUKHU
UHQOPMALIUH, aJleKBaTHbBIE
MOCTaBIICHHBIM 3aa9am u
COOTBETCTBYIOLIUE HAYYHOMY
MHUPOBO33PEHHIO;

- OCYILIECTBIISTD MIOWCK
UHPOPMAIIH;

- MHTEPIIPETUPOBATD u
paHXUpOBaTh uHpopManuo,
Tpedyemyo ISt pereHus
[IOCTABJICHHOM 3aJjauH.

Baaners:




- IEPCOHAJIbHBIM KOMIIBIOTEPOM
Y TIONCKOBBIMH CEPBHCAMH;

= METOAUKAMH AHAJIUTUKO-
CHHTETHUYECKON 00paboTKn
uHbopMaLn u3 Pa3IHYHBIX
WH(POPMAIIOHHO-TIONCKOBBIX
CHCTEM (mpeaMeTH3anms,
AQHHOTHUPOBaHHE, peepUpPOBAHUE).

Oowenpogpeccuonanvrvlie KomnemeHyuu U UHOUKAMOPBL UX 00CMUNCEHUS

OIIK-1

Croco0eH aHaAJIH3H-
poBaThL U HHTEpHpe-
THPOBAaTh pe3yJbTa-
Thl XHMHYECKHX JKC-
NMEePUMEHTOB, HA0JII0-
AeHU U U3MepeHuit

OIIK-1.1.
Hcnonp3yer Teope-
TUYECKUE  OCHOBBI
HEOPTraHUYECKOM,
OpraHu4eCcKOu,
(dbuzmveckoit aHamu-
THYECKOMN XAMUHU
I aHalh3a |
WHTEpHOpETaluu pe-
3yJIbTaTOB XUMHUYEC-
KOI'0 DKCIIEPUMEHTA,

OIIK-1.2.

[Ipumensier mMeToabl
HaOJIIOACHUS, KJjac-
cuduKaIuu, BOCIpo-
HU3BOJICTBA XMMUYEC-
KHX O0OBEKTOB B
1a00paToOpHbIX  yC-
JIOBUSIX; HCIIOJB3YET
MOJIYYCHHBIC 3HAHUS

IS pa3IUYHOro
XUMHYECKOI0
aHaiu3a
OIIK-1.3. VYwmeer
BBIOMpATh  METOJ
HCCIIEeI0Ba-HMUS,
METOJIUKY

MPOBEACHUS JKCIIe-
pUMEHTa B COOT-
BETCTBHH C TIIOC-
TaBJIEHHLIMH 3a]1a-
JaMHu, IJIaHUPO-
BaTh XUMUYECKUM
SKCHEPUMEHT, MpPO-
THO3UPOBATh  pe-
3yJbTaThl KCIEPU-
MEHTa, AaHaJIU3U-
poBaTb U MHTEP-
MPETUPOBATH TOJTY-
YEHHBIE AKCHEpHU-
MEHTAJIbHBIE  pe-
3yJbTaThl, OIMHCHI-
BaTh IOJy4YEHHBIC

YMmeTh:

- OIINCHLIBATE,
CUCTEeMaTH3UPOBAThH u
aHATM3UPOBATH Pe3YIBTATHI
XUMHYECKHUX JKCIIEPUMEHTOB,
HAOJIIOICHUH, TeaTh BRIBOIKI;

- pemiaTh 3a/1a4 C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB XUMHUH;

- pemiathb 3a/1auu c
HCIIOJIb30BaHUEM Pa3IUYHbIX
croco0oB BBIpaKEHUS
KOHIIEHTpaluid  BEIIeCTBAa B
pacTBope;

- COCTaBIIATh HMOHHO-
OJICKTPOHHBIC CXCMbI
OKHUCJIUTEbHO-

BOCCTAHOBUTEJIBHBIX TPOIIECCOB,
NPOTEKAIOIINX B paCTBOpaXx;

- OIMCHIBATH
HPOCTPAaHCTBEHHYIO
KOH(HUTypaIuo MOJEKYI, HOHOB
U KOMIUICKCHBIX COCIMHCHHH Ha

OCHOBE  METOJa  BaJICHTHBIX
CBs3EH;
- CTPOUTh DHEPreTUYECKUE

IUarpaMMbl MOJIEKYJI U HOHOB,
OTpeNeNIATh TOPSIIOK CBSI3U B
HUX W MX MarHUTHBIE CBOMCTBa
Ha OCHOBE MeTo/1a
MOJIEKYJISIPHBIX OpOUTae;

- paccUMThIBaTh  TEILJIOBBIE
3 PEKTHI XUMUYECKUX DPEaKIINH,
3HAUCHUS TEPMOJUHAMUICCKUX
byHKLIUH cucTeMm;

- PacCYMTBHIBATh OKUCIHTEIBHO-
BOCCTaHOBUTEJIHHBIE
MTOTCHIIAAITBI u
raJIbBAHUYECKUX DJIEMEHTOB
3HaTh:

- COBPEMEHHYI0 HOMEHKJIATYpy
OCHOBHBIX KJIACCOB
HEOPTaHMYECKHUX COSIMHECHHIA,

- OCHOBHBIC 3aKOHBI XHUMHUHU;

SAC
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Pe3yJIbTaThL.

OIIK-1.4 Bnaneer
HaBBbIKAaMHU TIPOBEE-
HUA  XHMHUYECKOI'O
SKCIIEpUMEHTa, OC-
HOBHBIMH CHHTETH-
YeCKUMU W aHaJu-
THYECKUMH METOJ1a-
MU TOJy4YeHUS U
HUCCIICIOBAHUSA  XH-
MUYECKUX BEIIECTB
U pEaKLHUd.

OCHOBHBIE IOJIOXKEHUS TEOpUHU
CTPOCHHS aTOMa;

- COBpEMEHHBIE TOIXOIbl K
OMHCAaHUI0O XUMHUYECKOW CBS3U
(OCHOBBI ~ Me€TOJla  BaJCHTHBIX
CBSI3€H M METOJIa MOJEKYISIPHBIX
opOuTanen);

- pa3uyHbIe CHOCOOBI
BBIPAXKEHUS coJiep KaHUs
BEII[ECTBA B PACTBOPAX;

- OCHOBHbIE MOHSATHUSA
OKHUCIIUTETHHO-BOCCTAHOBUTEIIb-
HBIX TPOLECCOB M  DIEKTPO-
XVMHH;

- OCHOBHBIE MOJIOKEHUS
COBPEMEHHBIX TEOPUN PACTBOPOB
ANEKTPOJIIUTOB UM HEIJIEKTPOIH-
TOB;  OCHOBBI  TEPMOXHMHH,
XUMHYECKON KUHETUKU;
OCHOBHBIC TIOJIOKCHUS TEOPUHU
KOMIUIEKCHBIX COETUHEHHI
Baaners:

HABbIKAMHU TPOBEJICHUS XUMHU-
YECKOT0 JKCIIEPHUMEHTa, OCHOB-
HBIMH CUHTETUYECKUMU u
AHATUTUICCKUMU METOIaMHU
MONIyYeHUsI M HCCIEIOBaHUA
XUMHYECKHIX BCIICCTB "
peaKLni.

IIpogheccuonanvmvie Komnemenyuu U UHOUKAMOPDBL UX OOCHUNCEHUA

IIK-11

CnocodeH HCMOIb30-
BaTh MeTOAbl 0TOOpa
MaTepuaia, TMPOBO-
JUTH TeopeTHYeCKHue
3aHATHA W Jadopa-
TOPHBbIE padoThI,
OCHOBBI YIPaBJIeHHS
npoueccoM 00y4eHHus
B o00pa3oBaTebHBIX
opraHu3anusx.

MK-11.1.
[IpoBoaut aHan3
TpeOoBaHUt dbene-
paNTbHBIX rocyzaap-

CTBEHHBIX 00Opa3oBa-
TEJIGHBIX CTaH/IapPTOB;
3HA€T OCHOBHI METO-
MKW TIPETIOaBaHus,
BUIABI W TPHUEMBI
COBPEMEHHBIX  TIena-
TOTHYECKUX  TEXHO-
JIOTHIA;

MK-11.2.
Pa3zpabatrsiBaer u
peanusyeT Mporpam-
Mbl  Y4eOHBIX JucC-
IUIUIMH B paMKax
OCHOBHOM 0011€00pa-
30BaTeNIbHON npo-
TpaMMBI;

3HaTh:

coJiepsKaHue HOPMATUBHBIX
JIOKYMEHTOB, COJIep>KaHne
rOCyIapCTBEHHOT O

CTaHJapTa, NEUCTBYIOIINX
MporpaMM U y4eOHHKOB,
TEXHOJOTUH 00YYEeHHS XUMUH;

- coziepKaHKe MPEToAaBaeMbIX
JTUCIUIUINH, TEOPUU U TEXHOJIOTHH
0oOy4YeHHs ¥ BOCIIUTAHMUS,
METOJIbl KOHTPOJISI, OLICHKHU U
JTMarHOCTUKH Pe3yJIbTaTOB
0OyUYeHUsI XUMUU;

- cojiep KaHue

MPOrpaMM U METOAMKY Ipernoaa-
BaHUS XUMHHU (B COOTBETCTBHUHU C
HaIpaBJIEHHOCTHIO (TIpoduiieM)
MporpaMMbl OakanaBpuarta,
MarucTpaTypbl; CUCTEMY 3HAHHIH,
YMEHUN U KOMIIETEHLUN B




MK-11.3.
[TInanupyer yueOHbIE
3aHATUS M CaMOCTO-
ATEIBHYIO paboty
yUaluxcs;  BIAJEET
(dbopmamMu U MeTOAMHU
o0y4yeHusi, B  TOM
YHcie  BBIXOIAIIMMU
32 paMKH y4eOHBIX
3aHATUN:  NIPOCKTHAs
IEeSATeNIbHOCTh, J1a00-
paTopHble  JKCIEpH-
MEHTBI, MpPaKTUKA U
T.IL;

MK-11.4.
BeicTpanBaer uHAM-
BUIyaJibHBIE 00pa3o-
BaTeJIbHbIE MapLIPYTHI
O JUCLUILINHE,

IIK-11.5.
Peanusyer mnporpam-
Mbl Y4EOHBIX TUCLUII-

JUH H  OLEHUBAET
pe3ynbTaTel  CcOOCT-
BEHHON  JlesATeIhbHO-
CTH.

cootBercTBuU ¢ PI'OC BO,
y4eOHBIMH TIJTAHAMH U pa0OUNMH
porpaMMaMy XUMHUYECKHX
TVCLUTUINH;

- CUCTEMY MaTepHAIIbHBIX CPE/ICTB
oOydeHust U1 000pyIOBaHMUS,
MCTOJIB3YEMBIX JUIS IPENOoAaBaHus
XUMUU B TPO(HECCHOHATBHBIX
y4eOHBIX 3aBEICHUIX;

- METO/IUKY COCTaBJICHUS
y4eOHBIX ¥ pab0vHX MPOTPaMM I10
XHMUH;

- IPUHIUITBI
TUTAHUPOBAHMS U YCIIOBUS
MIPUMEHEHHUS TPAJAULIMOHHBIX U
HETPAJUITUOHHBIX TEXHOJIOT U
00y4YeHHMs: JIEKIIUU, CEMUHAPHI,
na0opaTOpHbIEC U MPAKTHYECKHUE
3aHATHS, 3a4YETHI, JI€JIOBbIC
UTPBI, MOAYJIBHYIO CUCTEMY
oOydeHus u 1Ip.;

- COBpEMEHHbBIE 1 HHHOBAIOH-
HbIE TEXHOJIOTUU MPETIOAABAHUS
XUMUH;

- IPUHIUITBI YTIPABJICHUS
MpoIIeccoM OOyUCHUS;

- IPUHIUIBI 0TOOpa MaTeprana
JUISL UCTIONIb30BaHMS B HAYYHO-
Me1arOrMuecKoi eI TeTbHOCTH.
YMmern:

- 0TOMpaTh yueOHbIN MaTepual u
KOHCTPYHPOBATh COJIEP)KAHUE B
COOTBETCTBHH 33/IaHHBIMU LIEISIMU
Y 33J]7a9aMy XUMHYECKOT0 00pazo-
BaHUS;

- HCTOJIB30BaTh pa3HOOOpa3HbIE
METOIbI, (hOPMBI, CpelICTBa
JMAarHOCTHKH, MOHUTOPHHTA,
KOHTPOJIS,, U3BMEPEHHUS ¥ OLICHKH
y4eOHBIX JOCTH)KEHHN YUaIInXCs;
- IPOEKTUPOBATH 00pa30BATENb-
HBI [IPOLIECC C IPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOT U,
COOTBETCTBYIOIIMX OCOOCHHOCTSM
BO3PACTHOTO PAa3BUTHS TUNUYHOCTH;
OTIpeNeJIATh eb U
y4eOHO-BOCIHUTATENIbHBIE 331241
H3y4YeHHs yueOHOro MaTepuana;

- COCTaBJIATh Y4eOHBIC
IIPOrpaMMBI, TIOCOOUS U IpyTHe
JTUIAKTUYIECKUE MaTepUalIbl;

- OTOMpATh XUMUIECKHI
HKCTIEPUMEHT B COOTBETCTBUH C
LEJISIMU O0YYEHUS U y4ETOM




TEXHHUKHU 0€30MTaCHOCTH €T
MIPOBE/ICHUS;

- OCYIIECTBIISITH KOHTPOJIb 32
YCBOEHHEM 3HAaHUH U KOPPEKTH-
pOBaTh MPOIECC O0yUCHHUS;

- HCTMOJIB30BaTh pa3HO0Opa3HbIE
MeTOIbI, (DOPMEI, CpenCcTBa
JMarHOCTHKH,

MOHHUTOPHHIA, KOHTPOJIA,
M3MEPEHUs U OLIEHKU TOCTHKECHUI
COTPYIHUKOB;

- HCMOJIH30BaTh HA PAKTUKE
YMEHHUS B OpraHU3aluy HayqYHO-
HCCIIeIOBATENLCKOM pabOThI 1
paboThI B HAYYHOM KOJUIEKTHUBE,
CIIOCOOHOCTH pealn30BhIBATh
HOBBIE UJICH U TIPOEKTHI.
Baanern:

- COBpEMEHHBIMU UH()OPMAITHOH-
HBIMU TEXHOJIOTHSIMH,
criocob6aMu OpUEHTAIINN U
po¢eCCHOHATBHBIX HCTOUHMKAX
nH(pOopManuu (KypHaJIbl, CalThI,
o0pa3oBaTenbHbIC TIOPTAIIBI);

- TEXHUKOW U METOJMKON XUMH-
YEeCKOr0 3KCIIEPUMEHTA;

- METO/IaMt 0TOOpa MaTepuaia u
OCHOBAaMH YIIPABIICHHS IIPOIIECCOM
oOydeHus;

- TEXHUKOW U METOJMKON XUMH-
YEeCKOro SKCIIEPUMEHTA C YIETOM
0€301acHOCTH €0

IIPOBEACHUS.

4. OFbEM JUCIUIIUHBI U BUJIbl YYEEHOM PABOTBHI

Tab6auna 4.1.
O0beM TMCHUIJIMHBI M BUAbI Y4eOHOH padoThl
Buj yueOHoit padoThI Bcero 7

4acoB cemMecTp
OO01mas TpyA0eMKOCTh TUCIIATLITNHBI 180 180
AyauTOpHBIE 3aHIATHS 84 84
Jlexmun 36 36
JlaboparopHble 3aHATHS 48 48
CamocrosrenbHas pabora cryneHToB (CPC) 69 69
KonTposns 27 27
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5. COIEP)KAHME JJUCHIUILJIUHBI, CTPYKTYPUPOBAHHOE 11O TEMAM
(PA3JEJIAM) C YKA3BAHUEM OTBEJEHHOT' O HA HUX KOJIMYECTBA
AKAJJEMUYECKHNX NJIH ACTPOHOMHNYECKHUX YACOB Y BUJJOB YUEBHBIX
3AHATUHN

Ta6auna 5.1.
5.1. CTpyKTypa u coiep:KaHHe TUCHHILIHHBI

OO61ast Tpy10eMKOCTb AUCHUIUIMHBI COCTABIISAET 5 3a4eTHBIX eAnHuLI, 180 yacos.

Buanbi ®opMbI TEKYLIET0
Paszpnen = yueOHoi1 padoThI KOHTPOJIA
Ne JAucuunjanHbl 2 ycrneBaeMoCTH
n/n %
@)
JIEKITHST n1abop.. caM. pa0.
1 AMMHOKHUCIIOTBI 7 4 6 8
1 OEJIKU.
2 DEepMEHTBHI. v 4 6 8
3. BHTaMHHEL 7 2 4 6 TecToBbII KOHTPOJIb
VrieBoanl
4, | WICTOTHRIC 7 4 6 8 TecToBbII KOHTPOJIB
CTCHKH.
Jlunuael u
5. | GuomeMOpaHsbIL. 7 4 4 8 TecToBbIIT KOHTPOIB
Hyxneunnossie
6. | KHCTIOTHI. 7 4 4 8 TecToBbIIT KOHTPOIB
7 ['opmonsI. 7 4 4 6
8 Metabonau3m. 7 9 6 6
9 AHTHTENA U UX 7 4 4 6
byHKINH.
10. | BuomumieHm. 7 4 4 5) Kontposbnas padora.
HUTOTO: 36 48 69

5.2. Conep:xkanue TUCHUMIUHBI «XHMUYECKHE OCHOBBI OHOJIOTHYECKUX MPOI[ECCOB)
AMMHOKHCJIOTBI U 0€JIKH

CtpoeHne ¥ HOMEHKJATypa MPHUPOJIHBIX AaMUHOKHCIOT. AMQOTEpHBIH XapakTep,
OCHOBHBIE XMMMYECKHE CBOMCTBA. 3aMEHUMBbIC M HE3aMEHHMbIE aMUHOKUCIOTHI. [lenTuaHas
cBi3b. Knaccudukanus G6enkoB mo (QyHKIUSAM. YPOBHU OpraHu3alud OEJIKOBON MOJEKYJIBI.
OubpusspHbIe U II100yaspHbIe Oeski. OCHOBHBIE BUABI BTOPUYHON CTPYKTYPBI: OL-CIUpallb, [3-
CJIOM, KOJIJIareHOBas CIupayib. O- U - kepaTuHbl. OCHOBHBIC THIIBI B3aUMOJEHCTBUIA MEXIY
¢bparmMeHTaMu OENKOBOW MOJIEKYIIbI, OTpeestonme ee popmy.
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depMeHTBI

Knaccudpukamus dpepmerToB. OcOOCHHOCTH (DEPMEHTATHBHOTO KaTaim3a. 3aBUCUMOCTH
CKOPOCTH (PEpMEHTATUBHOM peakluMu OT KOHIIEHTpaluu cyOcTpaTa. YpaBHeHHe Mmuxasnuca-
Menren. Yucino o60potoB ¢epmenTa. DakTophl, YHNpaBISIONIME AKTHBHOCTBIO (DEPMEHTOB.
Obpatumoe 1 HEOOpaTUMOe, KOHKYPEHTHOE U HEKOHKYPEHTHOE MHTuONpoBaHue. PerypsatopHbie
bepmenTsl. Amtoctepuueckue GpepMeHTbl. MexaHu3M ACHCTBUS XUMOTPUIICUHA W JIN30IMMA.
'umoTe3a MHAYIIMPOBAHHOTO COOTBETCTBUS.

Buramunbl.

Kodakropsr u kodepmentsl. CTpykTypa U (GYHKIUH BOJOPACTBOPUMBIX BUTAMHHOB.
[lonsiTue o cTpoeHMM W (QYHKUMSIX  SKUPOPACTBOPUMBIX  BUTAMMHOB. MexaHU3M
0aKTEepPUOCTATUUYECKOTO ICHCTBUS CYIb(aMUIOB.

YrieBoabl U KI1eTOYHbIE CTEHKH

Crtpoenue u CBOICTBa MOHOCaxapuAoB. XupainbHOCTh. @opmynsl Ouiepa u Xeyopca.
CrepeonzoMepusi U TayToMepusi MoOHocaxapuaoB. Myraportauus. BoccranaBiauBarouiye u
HEBOCCTAHABJIUBAIOIIINE JUCaxXapHIbl. [Tonucaxapumsl. ["'omononucaxapuabt u
retepononucaxapubl. [lomumyponuael. Xutus. I'manyponoBast kucinora. CTpoeHHE KIETOUHBIX
cTeHok Oaktepuil. [ mukonenTuapl. MexaHu3M elCTBUS EHUIIIINHA.

JInnuabl 1 6nomeMOpaHbI

OcHoBHble THNBI JunuaAoB. (Kupbsl, BockH, (ocdornuuepuasl, COUHTOIUIUIB,
xosnectepuH). OCHOBHbIE KHUCIIOTBI, BXOJALIME B cocTaB JunuaoB. CTpoeHue OHOMeMOpaH.
XKunkoctHo-mo3anuHas moaens. [lepudeprueckue u nHTErpagbHbIE OCNIKH.

HyxnenHoBble KHCJIOTBI

Crpoenue HyxieoTu0oB. IlypuHel U nupuMuaunsl. Tayromepus a30TUCTBIX OCHOBaHUI
HYKJIEMHOBBIX KuCIOT. Pubo3a u nesokcupubosa. [lepBuunHas u BTOpUYHAs CTPYKTypa
HYKJIEMHOBBIX KHCJIOT. KomruieMeHTapHble napbl OCHOBaHWUH. BomopoJHbIE CBSI3M, CTIKHUHI.
Crpoenne T-PHK. MuHopHble OcHOBaHuMs. TpetmuHas um derBeprhuHas crtpykrypa JIHK.
[lonsTre o TpaHCIALMK U TpaHCKpUNIMHU. OCHOBHBIE I'PYIIIIBI MYTareHOB.

I'opmonbI

Wepapxust ngeiictBusi TopMoHOB. Kiaccupukamuss TOpMOHOB IO HMX XHMHYECKOH
cTpyktype. Karexomamuubl, ctpoeHue u ¢GyHKIUH. TupeougHble TOpMOHBL. CTepouaHbIE
TOPMOHBL.  OHAOPPUHBI M dSHKehanuHbl. MeXaHH3Mbl BO3HHUKHOBEHHUS HApKOTHYECKOU
3aBUCHUMOCTH.

MeTtaboan3m. Oommii 0630p.

I'ereporpodsr u aBTOoTpOodsl. Karabonmusm u anabommsm. Ctpoenune u GyHkiuun ATO.
I'mukonu3. Ana’poOHoe U adpoOHOe okucieHue rioko3bl. Lukn Kpebcea.

AHTHTEIA M UX (PYHKIUH

Nmmynuter. Axturensl. [lonsitie o cTpoeHuM M (YHKUUAX HMMMYHOTJIOOYJIHHOB.
Karanutnueckue antutena. JH3UMbI U a03UMBI.

Baxneiimue OnoMuIIeHH

MemOpaHHbIe perienTopbl, epMEHThI, HOHHBIE KaHalbl KaK Ba)KHEHIne OMOMUIIICHU.

6. OBPA30OBATEJIBHBIE TEXHOJIOT' MU
B mpouecce o00ydeHus OyayT HCHOJIB30BAaHbl TPAJULUOHHBIE O00pa30BATENIbHBIE

TCXHOJIOI'nn (JIGKL[I/II/I, CCMUHApPBI, IMMPAKTHYCCKUC pa60TLI) 1 AaKTHMBHBIC HWHHOBAIIMOHHBIC

O6p a30BaTCIIbHBIC TCXHOJIOT U
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1. CemuHap B JMaJOroBOM pEXHME INPUMEHSETCS B OCHOBHOM IIpU OOCYXIEHUHU
BBICTYIUIEHUH CTYJE€HTOB C JOKJIagaMu (pedepaTtaMu)

2. T'pymmoBoii pa30op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpynHUKaMHd MU PYKOBOJUTENSMH MNPO(WIBHBIX JabOpaTopuil  H
OPEANPHUATHH - TOTCHIIMAIBHBIMU pab0TOIATENSIMH BBIITYCKHHKOB.

JloJis1 aKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUHN cocTaBisaeT 30%.

7. IEPEYEHD YYEBHO-METO/IMYECKOT'O OBECIIEYEHWS JIISI
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIUXCS MO TUCHUILINHE
(MOJYJIIO)

JIeKIIMOHHBIE 3aHATUS TPOBOAATCA 1 pa3 Hexemo B odbemMe 3 yacoB M 3 4acoB
1a0OpaTOPHBIX 3aHATHH B ceapMoM ceMecTpe. [locie OKOHYaHUWST HM3YYeHHS KaXKIOH TEMbI
CTYZICHTHI IPOXOJISIT TECTUPOBAHHUE, COOECEeI0BAHUE, BBIOIHAIOT KOHTPOJIBbHBIE PAOOTHI.

7.1. IlepedeHb-y4eOHO-METOANIECKOTO OOECTICYeHHUS AT 00YUAIOLIMXCS TI0 IUCITUTITHHE:

1. 4. Koneman, K.-I'. Pem. Harnsanas 6unoxumust. M. «Mup», 2000 T.
2. B.IL. Komoga, B.H. IlIBenoBa. buoxumus. M. «/Ipoday, 2004 r.

7.2. YkazaHus 1715 00yJaroIuXcs 0 OCBOCHHIO TUCITUTUTHHBI

Tadauna 7.1.
Conep:kanue caMOCTOSATEJILHON PadoThl 00yYarOIUXCS
NoNe Temwi/6onpocsl, gvinocumble Ha camocmoamenvioe |[Kon-6o  |@opmel pabomel
n/n usyyeHue yacos
L | AmumoxucnoTs! 1 6emku cobecei0BaHME,
8
DepMeHTHI cobeceqoBaHue,
2 8
3 ButaMuHbI CobecenoBanue,
' 6 TECTOBBIH
KOHTPOJIIb
4. CobecenoBanue
YTIIeBO/IBI M KJICTOYHBIC CTCHKH ’
8 TECTOBBII
KOHTPOJTh
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5 Jluniuer 1 GnomMeMOpaHbl cobecenoBanue,
' 8 TECTOBBIN
KOHTPOJTb
6.  |HykaenHOBBIE KHCIOTHI cobecenoBaHue,
8 TECTOBBII
KOHTPOJIb
{.  [CopMoHBI cobece10BaHuE,
6
8.  |Metabonusm cobecenoBanue,
6
9. |AnTurena u ux byHKITUH cobece10BaHME,
6
10. |Buomumenu cobeceioBaHue,
5

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

BOIIPOCBHI K CEMHUHAPCKOMY 3AHATUIO Ne 1

Ilnan 3aHaTus:
1. [IpenMeT AUCUUTIITUHBI «XUMHUYECKHUE OCHOBBI OMOIOTUYECKUX MPOIIECCOBY.
2. OcoOEHHOCTH KUBOM MaTepHH.
3. Knetka, kak cTpykTypHas U GyHKIIMOHATbHAS €IMHUIIA )KUBOTO OpraHu3Ma
4. OCOOCHHOCTH TIOBEJICHHS OPTaHUIECKUX COeTUHEHHH IN VIVO.
5. OcoOeHHOCTH MPOTEKAHUS MPOIIECCOB IN VIVO.
6. MeTo1bl McClieTOBaHUS IPUPOAHBIX COSTUHEHUH.

3AJIAUH JJISI PELIEHUS
1. Pa3Mep1>1 KJIE€TOK U UX KOMIIOHCHTOB

a) Ecom yBemuuute kinetky B 10 000 pa3 (Takoe yBeawdeHHE OOBIYHO JOCTUTACTCS B
ANEKTPOHHOM MHKPOCKOIE), TO Kakoro pasMepa oHa crtana Obl? [lpenmomoikure, 9YTO BBHI
paccMaTpuBaeTe «TUIMYHYIO» 3YKaPHOTHYECKYIO KIETKY C 1uaMeTpoM 50 MKM.

0) Ecnu BBl paccMaTpuBaeTe MBIINICYHYIO KJIETKY (MHOITUT), CKOJIBKO B HEW COACPKHUTCS
Mosekyn aktuHa? (CuuTaiite, 4To KiIeTKa umeeT cepuueckyro hopmy M He comepkUT HUKAKUX
JIPYTUX KOMIIOHEHTOB; MOJEKYIIBI aKTHHA HMEIOT cdepudeckyro Gopmy u amamerp 3,6 HM;
0GbeM cepsl paseH (4/3)nR>.)

B) Eciiu BbI paccmaTpuBaeTe KIETKY NeYeHH (TelaTolMT) TAKUX KE Pa3MEPOB, CKOJIBKO B
HEW MOXXET CoepKaThcss MUTOXOHApHi? (CunTaiite, 4TO KJIETKa UMeeT chepuieckyro hopmy u
HE COACPNKHUT HUKAKUX JIPYIHMX KOMIIOHEHTOB, MUTOXOHIPHH HUMEIOT chepuueckyro Gopmy u
nuametp 1,5 MkMm.)

r) [nroko3a CIy)XHT OCHOBHBIM HCTOYHHUKOM OJHEPTrUU Uil OOJBIIMHCTBA KIIETOK.
[IpyHUMAsT BHYTPUKIETOYHYIO KOHIICHTPAIMIO TJIIOKO3bI paBHOW 1 MM (T. €. 1 MHIITMMOIIB/T),
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paccuMTaiTe YHCIO MOJIEKYT TJIFOKO3BI, COJEpXKAIIMXCS B HAIIEW THUIOTETHYECKON
JyKapuoTHUeCcKoi KieTke (chepudeckoit hopmsl). (Huciao ABoraapo, paBHOE YHCITy MOJIEKYT B 1
MOJI€ HEMOHU3UPOBAHHOTO BEIIECTBA, cOCcTaBisieT 6,02- 1023.)

2. Komnounents! kierku E. coli.

Knerku E. coli umeror ¢opmy mmnmuuapa BeicoToi 2 MKM U guametpoM 0,8 Mrm. O0bem
LITMHApa BeIancsieTcs Ho hopmyie tRh, rae h — BhicoTa mumHIpa.

a) CkoybKo BecuT ofiHa Kietka E. Coli., ecnu ee MIOTHOCTH (B OCHOBHOM 3a CYET BOJIBI)
paBHa B cpenHeM 1,1+ 10% r/n?

0) Tommmua 3amuUTHON KieTouHO#i oOosouku E. coli. paBHa 10 um. Kakyro momio (B
MPOIEHTaX) 00IIero 00beMa OaKTepHH COCTABIISAET KIeTOYHas 0000uKa?

B) E. coli. ObicTpo pacteT W pa3MHOXKaercst Oyarofaps TOMY, 4TO B €€ KJIETKe
npucyrctsyer okojo 15000 cdepuueckux pubocom (nmuamerp pudbocombl 18  HM),
OCYILECTBIAIOUIMX CUHTe3 OenkoB. Kakas yacth oOuiero oobema KIETKU MPUXOIUTCSA Ha JOJNIO
pubocom?

3. 'enernueckas nudopmanust B JIHK E. coli.

Copepxamasicas B JIHK renernueckass wuHbopManus ompeneisiercs JHMHEHHOU
MOCTIeI0BAaTEIbHOCTBIO  KOAMPYIOIIMX €IMHUIl, Ha3blBaeMbIX KoJoHaMu. Kaxaplii KomoH
IpeacTaBisieT co0oi crneunduyeckyro IMOCIeI0BaTeIbHOCTh TPEX HYKJIEOTHUAOB (Tpex map
HyKJIeoTu10B B AByxuenoueyHoit J[THK) u coorBeTcTBYeT 0lHOMY aMUHOKHCIOTHOMY OCTAaTKy B
6enke. JIHK E. coli. umeer oueHp GONBIIYI0 MONSPHYIO Maccy — okono 3,1:10° r/moib.
Cpennsis MoyspHas Macca Mapbl HYKJIEOTHJIOB paBHa 660 r/Moib, a BKJIAJ KaXJ0H Mapbl
HyKJ1€0TH10B B AniuHy Mosekyisl JIHK cocrasnser 0,34 Hwm.

a) Mcnonw3ys »Tu nanHele, paccuntaite 1muHy monekyisl JJHK E. coli. CpaBaure nnuny
moutekynsl JIHK ¢ pazmepamu knetku (3anava 2). Kakum o6pasom IHK nomemiaetcs B kiietke?

6) IlomcuuraiitTe, yeMy paBHO MAaKCHUMajbHOE YHCIO OEJIKOB, KOTOPOE MOXET OBbITh
3akoaupoBano B mosiekyne JIHK E. coli, ecnu npeamnonoxuts, 4to OeaKoBas MOJIEKYIa COCTOUT
B cpeaHeM u3 400 aMHMHOKHCIIOT.

4. BpicTphlii TpaHcOpT B akcoHaXx. HellpoHbl MMEIOT JJIMHHBIE TOHKHE OTPOCTKH,
Ha3bIBa€Mble AaKCOHAMU. AKCOHBI 00€CHeuMBalOT Ilepefady CUTHajla B HEPBHOM cHCTEMe
opranusma. HekoTopble akCOHBI MOTYT JOCTUTaTh JUIMHBI A0 2 M, HAllpUMEP aKCOHbI, OTXOAIIHIE
OT CIIMHHOI'O0 MO3ra M 3aKaHYMBAIOIIKECSA B MBIIIIAX NAJbLEB HOI. MalleHbKHE 3aKII0YECHHBIC B
MeMOpaHy YacTHUIIbl, MIEPEHOCSIINE BaXKHBIC JIUIsI pabOThI aKCOHOB BEIIECTBA, JBHXKYTCS BIIOJIb
MHUKPOTpYOOUEK IMTOCKeJeTa OT LIEHTpa KJIETKM A0 OKOHYaHUil akcoHOB. Ecnm cpenHioro
CKOpPOCTh JIBM)KEHUSI YAaCTHUIIBI MPUHATH PaBHOW 1 MKM/C, TO CKOJIbKO BPEMEHHU IOHAJI00UTCS
TaKOW yacTuie (BEe3UKyse), 4TOObl MPONUTH OT LIEHTPA KIETKH B CIIMHHOM MO3re J0 OKOHYaHUS
aKCOHA B MaJIbIax HOI'?

5. Buramun C: oriiMyaercsi JM HCKycCTBeHHbI BUTaMHMH C 0T HATypajbHOro?
HGKOTOpLIC IIOCTaBIINKN O60FaH_IeHHLIX BUTAMHWHAMHU TIMHUUICBBIX IMPOAYKTOB 3adBJIANOT, UYTO
BUTAMUHBI, TIOJy4Y€HHbIE U3 MPHUPOJHBIX HCTOYHUKOB, TMOJE€3HEE [JJs 370POBbs, YeM
CHUHTE3MPOBaHHBIE MCKYCCTBEHHBIM IyTeM. Hampumep, cuntaercs, uro yucras L-ackopOuHOBas
kucnora (ButamuH C) M3 IJIOOB IIMIIOBHUKA MOJIe3HEE YUCTOM L-ackopOMHOBOM KHCIIOTHI,
CHHTCSHpOBaHHOﬁ Ha XUMHWYCCKOM IPOU3BOIACTBC. Paznuyarorcs 1M BUTAMHHBLI U3 DTUX ABYX
HCTOYHUKOB? MOXET JIM OPraHu3M Pa3Iu4UTh BUTAMUHBI U3 Pa3HBIX UCTOYHUKOB?

6. AKTHBHOCTH JIEKAPCTBEHHBIX BelIeCTB U cTepeoxuMus. B HEKOTOPBIX ciydasx
KOJIMYECTBEHHBIE PA3JINYMS B OMOJIOTMYECKON aKTUBHOCTH JIBYX 3HAHTHOMEPOB OJHOTO M TOTO
K€ BEIIeCTBA BBIPAXKEHBI JIOCTATOYHO CWiIbHO. Hampumep, D-u3omep wuzompotepeHona
(IpUMEHsIeTCSl TPU JIETKUX IPHUCTYNaxX acTMbl) JCWCTBYET B KayeCTBE OPOHXOPACIIHPSIONIETO
cpeacta B 50-80 pa3 cunpHee, uem L-uzomep. YkaxuTe XHUpajdbHBIM LIEHTP B MOJEKYJE
n3onporepeHosia. [loueMy /Ba 3HAHTHOMEpAa TaK CUJIBHO Pa3IMYArOTCS MO OHMOJIOTHYECKON
AKTUBHOCTU?
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7. JdeiicTBHe JieKapCTBEHHBIX NMpenapaToB u ¢gopma MosekyJa. Heckonbko seT Hazan
nBe (GUPMBI BBITYCTUIM B MPOJAAXy IMpenapar MOoJ TOPrOBBIMU HA3BaHUSAMHU JIEKCEIPUH U
6enzenpun. CTpykTypHas ¢hopMyiia 3TOro BellecTBa NpUBeeHa Ha PUCYHKE.

Ho ¢wusnueckum cBoiictBam (comepxkanuto C, H um N, Temmeparype muiaBieHus,
pacTBOpUMOCTH U JIp.) 00a mpemapara HIEHTUYHBL. TeM He MeHee peKOMEHIOBaHHas [03a
JeckceapruHa (OH JI0 CHUX TOp BBHIMYCKAETCS) COCTaBIsja 5 MI/CYT., a peKOMEHJOBaHHAs 1032
OceH3enpuHa (CHAT C TPOM3BOJCTBA) ObUTa BABOE BbIIE. TakuMm oOpa3oM, ISl JOCTHIKCHHS
OJTHOTO M TOTO ke (pusmonornyeckoro s¢dexra GeHzenpuHa Tpedyercss ropasfao OoJbIle, YeM
nexceapuna. OOBICHUTE 3TO Kaxylleecs IPOTUBOPEYHE.

N

8. CTpouTe/ibHbIE 0JI0KH CJI0KHBIX OMOMOJIEKY.I.

Ha pucynkax moka3aHbl CTpyKTypa HauOojiee BaXKHBIX KOMIIOHEHTOB CIIOKHBIX
OMOMOJIEKYN. YKaKUTE CTPOUTEIbHBIE OJIOKH, U3 KOTOPBIX COCTOSAT TPH HM300pakKEHHBIE HIKE
Ba)XKHble OMosOrMYeckue OHMOMOJIEKYbl (ITOKa3aHbl B HOHHOW (opmMe, COOTBETCTBYIOLIEH
¢dusmonornueckoMy 3HaueHuio pH).

a) D'yanosuntpudochar (GTP) — »sHepretmuecku OoraTas MoJeKyaa, HYKICOTHI,
Bxomsamui B coctaB PHK:

OH OH

6) ®ochaTuINIXOINH — KOMIOHEHT MHOTMXMEeMOpaH:

| R \

B) Memoukedanun (sSHKe]anuH, cofepXalluid B MSITOM I[OJIO)KEHUH METHOHHMH) —
MIPUPOJHBII ONHAAT MO3ra:
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9. Onpenenenne CTPYKTYpPbl 0HOMOJIEKYJIBI.

W3 MpImm Kpoiuka BBIJCTIIIM HEW3BECTHOE BemecTBO X. Ero cTpyktypa Oblna
YCTAaHOBJICHA HA OCHOBAaHWHU CICAYIOIIMX HAOMIOJEHUN ¥ OSKCIEPUMEHTOB. Pe3ymbTarhl
KauecTBEHHOT0 aHajiu3a II0Ka3allk, 4YTO BEIIEeCTBO COJEPKUT TOJBKO YIJIEPON, BOAOPOI U
Kucnopoa. B3BemieHHbI oOpasern BemecTBa X ObUT MOJBEPTHYT MOTHOMY OKHCICHHUIO, TIOCTIE
4ero ompesereHsl koaudecTBa oopazoBabmuxcs H,O u CO,. Micxoas u3 JaHHBIX 3TOTO aHajau3a
ObIO craenaHo 3akiroueHne, 4yro MaccoBad gond C, H m O B BemectBe X COCTaBIISIET
cootBercTBeHHO 40,0, 6,71 u 53,29%. MonekynsipHass Macca BeniectBa X B COOTBETCTBUM C
JTAaHHBIMH  MAacC-CIICKTPOMETpHH  Okasanach paBHor 90,0 a.e.m. Merox wuHpaKpacHOH
CHEKTPOCKOMUU TOKa3al, 4To B MoJiekyle X ecThb OJHa JBOiHas CBs3b. BemiectBo X JErko
pacTBopsieTcsi B Bojie, 00pa3yst KUCbIid pacTBop. [Ipu ucciaegoBaHUM 3TOr0 pacTBOPa € MOMOIIIBIO
MOJIIPUMETPa OBLJIO YCTAaHOBIIEHO, YTO X 00J1a/1aeT ONTUYECKON aKTUBHOCTBIO.

a) OnpenenuTe YMIUPHUECKYIO U MOJIEKYISIPHYIO (hopMynsl X.

6) HapucyiiTe BO3MOXHBIE CTPYKTYphl BelIeCTBa X, KOTOpBIE YIOBJIETBOPSUIH OBl
MOJICKYJISIpHOM (pOopMyJie U UMENM OJHY JBOMHYIO CBSi3b. PacCMOTpUTE TOJIBKO JIMHEHHBIC TUTH
pa3BeTBICHHBIC CTPYKTYPHI, HE MPUHUMAs BO BHUMaHUE IUKIMYECKUE CTPYKTYPhl. YUTUTE, YTO
aTOMBI KUCJIOPOJa C TPYAOM 00pa3yroT CBSI3U MEX1y COOOM.

B) Kakoe 3HaueHue 11 CTPYKTYpbl MOJIEKYJIBI UMEET ONTUYECKasi aKTUBHOCTh BellecTBa?
Kaxue cTpykTypbl, IpeyioKeHHbIE BaMH B ITyHKTE (0), COOTBETCTBYIOT TOMY HAOIIOACHUIO?

r) Kakoe 3HaueHue Al CTPYKTYpbl MOJEKYIbI UMEET TOT (aKT, YTO MPH PACTBOPEHHUH
BelecTBa X oOpasyeTcst KUCHbIi pacTBop? Kakue CTpyKTypbl, MPEATIOKEHHBIE BaMU B IIYHKTE
(6), COOTBETCTBYIOT 3TOMY HaOIIOACHUIO?

1) KakoBo ctpoenue BemiectBa X? COBMECTUMO JIM CO BCEMHU HMEIOIUMUCS JAHHBIMHU
CYILIECTBOBAHUE HECKOIBKUX CTPYKTYp?

BOITPOCBI K CEMUHAPCKOMY 3AHSTHIO Ne 2

ILnan 3ausaTus:
1. Amunoxkucnotsl. Knaccudukanus. Ctpoenue.
2. OCOOEHHOCTH CTPOCHHUS O-aMUHOKHCIIOT. [I[poTeMHOreHHbIE aMUHOKHUCIIOTHI.
3. M3035eKkTprueckas TOUKa aMUHOKHCIIOT.
4. MeToABI UCCIIEIOBAHNS AMUHOKHUCIIOT.
5. OcoOGeHHOCTH MPOTEKAHUSI ITPOIIECCOB IN VIVO ¢ y4acTHeM aMUHOKHUCIIOT.

3AJAYH /17151 PELLIEHUS

1. Uonnble popMbl aTaHUHA

AJaHu¥M — IBYXOCHOBHAS KUCIJIOTA, CIIOCOOHAS MPETepIeBaTh IBe PEaKLUU JUCCOIMALUT
(3HaueHUs pKi CM. B TaoJI. 3-1).
a) [lonp3ysch MPUBEACHHOW HIDKE CTPYKTYpPOM YaCTHYHO NMPOTOHUPOBAHHOW (OPMBI ajamnuua,
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n300pa3uTe XUMHUUECKYIO CTPYKTYpY JIBYX JpYyrux (opM ajlaHHHA, MPeoOdialalonmx B BOJIHOM
pacTBOpe: MOTHOCTHIO0 TPOTOHUPOBAHHYIO U MOJHOCTHIO JIETPOTOHUPOBAHHYIO (DOPMBI.
@)
0 |
Hs;N——CH—C——0

CHj3

Kakas u3 Tpex ¢opM mpuCyTCTByeT B HaWOOJBIIEH KOHIICHTPAIlMM B pPacTBOpax Co
cnenyromumu 3HadeHusiMu pH: 6) 1,0; B) 6,2; 1) 8,02; 1) 11,97

S)

2. AOco/1I0THasi KOHQUTYpalHus HUTPYJUINHA

Kakyro kondurypamuto (D unu L) umeeT BbIIeneHHbIN U3 apOy3a HUTPYIUTUH, popMyna
KOTOpOTro npuBeieHa Ha pucynke? [losicHuTe cBO# OTBET.
CH,CH,CH,NH——C——OH

@

coo®

3. Pa3nesienne aMMHOKHCJIOT METOIOM HOHOOOMEHHOM XpoMaTorpagun

AHanu3 cMecH aMUHOKHCIIOT HAYMHAIOT C pa3fefieHus dTOW CMeCH Ha KOMIIOHEHTHI C
MOMOIIIBI0 HOHOOOMEHHO# Xpomartorpaduu. [lociae HaHeceHUs! HA KOJIOHKY ¢ KATHOHOOOMEHHOM
cMoJIoH, conmepkamiedd rpynmbl —SO3  (pUC.), aMUHOKHCIIOTBHI JBIDKYTCS BHH3 HO KOJIOHKE C
pa3Hol CKOPOCTHIO, IIOCKOJIBKY Ha MX JIBUKEHHE OKa3bIBAIOT BIMSHUE J1BA (GaKTOpa:

1) nputsxenue mexny —SOsz TpynmnaMu HOCUTENSI U TOJOXKHUTEIBHO 3apsSKEHHBIMHU
(YHKIMOHATIBHBIME TPYNIAMH aMHUHOKHUCIOT; 2) THAPOPOOHBIE B3aUMOJCHCTBUS MEXKIY
OOKOBBIMH LIETISIMA aMHUHOKHCIIOT U CUJIBHO TUAPOGOOHON MOIMCTUPEHOBOM OCHOBOM HOCHUTEIIS.
Jnist KaXk10i 13 IPUBEACHHBIX HIDKE TIap aMHUHOKHUCIIOT ONpEeAeTUTe, Kakas aMUHOKUCIIOTa OyeT
CXOJIUTh C KOJIOHKHU TIEPBOM MPH MIPOMBIBAaHUH KOJIOHKH Oydepom ¢ pH 7,0.

a) Asp u Lys 0) Arg u Met

B) Glu u Val r)Glyu Leu n) Ser u Ala
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4. O003Ha4YeHNE CTEPEOU30MEePOB 301 IIMHA
CrpykTypHas GopMyiaa aMHHOKHCIIOTHI M30JICHITIHA N300pakeHa HIKE.
COOe
@
HsN—C——H
H——C——CH,

CH,

CH3
a) CKOJIBKO XMpaJIbHBIX LIEHTPOB UMEET MOJIEKYJIa N30JIeHIInHA?
0) CKOJIbKO ONTUYECKUX U30MEPOB MOXKET OBITh Y M30JIeHIIHA?
B) Hapucyiite mnpoctpancTBeHHble (QOPMYNBI Ui BCEX ONTHYECKUX H30MEPOB
M30JICUIIMHA.

5. CpaBHenue 3Havyennii pK, ajjaHuHa U moJiMaIaHUHA

KpuBass TUTpoBaHUS aMHUHOKMCIIOTHI aJlaHMHA OTPAXKAeT HAJIMYME JBYX HNOHU3HPYEMBIX
¢bynakunonansHbix Tpymmn ¢ pK, 2,34 um 9,69, uTto OTBEyaeT COOTBETCTBEHHO HMOHHW3AIUU
KapOOKCWJIBHOW W TPOTOHHPOBAHHOW aMuHOTrpymmbl. KpuBble THTpOBaHUS JAHM-, TPH- U
OJINTONENTHAOB AJIAHMHA TAK)XXE JIEMOHCTPUPYIOT HAJUYHE TOJIBKO JBYX MOHU3UPYEMBIX TPYMII,
XOTS MX 3KCIIEPHUMEHTAIILHO OTIpe/ieNieHHbIe 3HaueHus pK, ornmyarores ot pK, pyHKIMOHATBHBIX
rpyII agaHuHa (cM. TabJ1.).

AMUPHOKHCIIOTa WIH pK1 pPK2
NENTH]L
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Ala 2,34 9,69

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

a) Hapucyiite crpykrypuyto Gopmyny Ala-Ala Ala. Ykaxute GyHKIIMOHATBHBIC TPYIIIIbI
B 3TOM MOJIEKYJIe, KOTOPhIM cOOTBETCTBYIOT pK1 1 pKo.

0) Ilouemy c nmobGaBlIeHHEM KaXIOTO CIEAYIONIET0 OCTaTKa alaHuHa 3HaueHue pKj
BO3pacTaer?

B) [louemy c moGaBieHHMEM KaXXIOTO CIEOYIOUIETO OCTaTKa ajaHuHa 3HadeHue PKj
cHuxaercs?

6. Pazmepn! Ges1koB

YeMy npuONM3UTENBHO paBHA MOJEKYJsipHas Macca Oenka, cocrosimero usz 682
AMHHOKHCIIOTHBIX OCTaTKOB, COSJIMHEHHBIX B €IMHCTBEHHYIO ITOJUTICITHIHYIO IIeTIH?

7. Uuncso octaTkoB TpUNTO(GaHa B ObIYbeM CHIBOPOTOYHOM AJIbOYMHHE

KonnyecTBeHHBIN aHATN3 aMHHOKHUCIIOT MOKa3all, YTO ObIYMI CHIBOPOTOYHBIN albOYMUH
(BCA) conmepxur 0,58% (o macce) Tpuntodpana (M, = 204).

a) Paccuuraiite MHUHMManbHyt0 MoJekyispHyto maccy BCA (1. e. cuutaiite, 4ro B
MoJIeKyJsie OesIKa COAEPKHUTCS TOIBKO OJIUMH OCTaTOK TPUNTO(aHa).

0) B cooTBeTcTBUU C pe3ynbTaTaMu renb(uiIbTpanuu MojekyisipHas mMacca BCA paBHa
70 000. CkosbKO OCTaTKOB TpUNTO(aHa COMEPKHUTCS B €TI0 MOJIEKyJe?

8. Omnpenesenne mMocjIe10BATEJIbHOCTH MeNTHAA JieldHKe(aTHHA, BbIACJICHHOIO U3
MO03ra

W3 HOpManbHOM MO3roBOW TKaHM Obla BBIJEICHA TpyIIa MENTHIOB, BIUSIOIMIHUX Ha
nepegady HEPBHOIO HWMIYJhca B HEKOTOPBIX OTHENaX MoO3ra. OTH TENTHABl Ha3bIBAIOT
ONMOUJAMH, TIOCKOJIBKY OHH CBSI3BIBAIOTCS CO CHEHU(PHUECKUMH PELENTOpPaMU, ¢ KOTOPHIMH
TaKXXe CBS3BIBAIOTCS ONMHUATHI (QJIKAJOWABI ONMMyMa), TaKWe KaKk MOPGUH M HAJIOKCOH. Takum
o0pa3oM, ONUOMUIBl HMHUTHPYIOT HEKOTOpble CBOIicTBa omnuartoB. HeKoTopble y4eHble
paccMaTpUMBalOT O3TH BEIIECTBA KaK COJEpKAaIIMecss B MO3Te COOCTBEHHBIE CpE/ICTBA
o0e30onmBanHus. Mcnomnp3ys NpUBEICHHbIE HIDKE JIaHHBIC, OINpPEAETIUTEe aMHHOKHCIOTHYIO
MOCTICIOBATEIFHOCTh  OomHonaa JiehdHKeanuHa. OOBsACHUTE, KaKk TPEAIOKEHHAs BaMU
CTPYKTYpa COrjacyercs ¢ KaIbIM U3 pe3yJIbTaToB (a-B).

a) Iomuerit ruapoaus nox aeiicteuem 6 M HCI mpu 110 °C ¢ mocneayrommuM aHaIu30M
aMHHOKHCIIOT ToKa3zan Hamuuue B cmecu Gly, Leu, Phe u Tyr B MoJsipHOM COOTHOIICHHH
2:1:1:1

6) Xpomarorpaduyeckuii aHanu3, MPOBEACHHBINA Nocie 00paboTku nentuaa 1-¢prop-2,4-
JUHUTPOOCH30JIOM W TMOJIHOTO THAPOJH3a, BBIABHI Hanmuuyue 2,4-TUHATPOPEHIIEHOTO
NPOU3BOTHOTO THPO3UHA. [Ipy 3TOM CBOOOIHOTO THPO3UHA OOHAPYKEHO HE OBLIO.

B) [lomHoe pacuieruieHHMe MenTHAa IOJA JCWCTBUEM TMETNCHHA WM IPOBEACHHOE 3aTeM
XpoMatorpadudeckoe pa3lelicHiue MOKa3ald HAIMYUE TUTCTTHIA, CoJepkKaniero octatku Phe u
Leu, u Tpunentuaa, coaepskaiiero Tyr u Gly B cootnomenunu 1 : 2.

9. CTpyKTYypa NOJIMNENTHAHOr0 aHTHOMOTHKA,BbIIe1eHHOro u3 Bacillus brevis

DKCTpakThl, MOJMy4YeHHbIe W3 OakrtepuanbHOW KynbTypbl Bacillus brevis, comepxkat
nenTu/I, 00JaJaroNid CBOMICTBAMH aHTHOMOTHKA. DTOT MenTH ] 00pa3yeT KOMIUIEKCH C HOHAMH
METaJJIOB M, MO-BHIMMOMY, HApylIaeT CUCTEMY HMOHHOTO TPAHCIOPTa 4Yepe3 KICTOUHYIO
MeMOpaHy y Ipyrux BHUJIOB OaKTepuid, 4TO NPUBOIUT K MX rubenn. CTpyKTypy mnentuaa
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YCTaHOBWJIM HA OCHOBAHUU MPUBEJICHHBIX HIDKE PE3yIbTATOB.
a) [IlomHbBIl KHUCTOTHBIA THUAPOJIW3 TMOJUNENTHAA C TOCICAYIONIMM  aHAJIHU30M
AMHHOKHUCJIOT MPOJASMOHCTPUPOBAT HAIMYME DKBUMOJISPHBIX KojwuecTB Leu, Orn, Phe, Pro u
Val. Orn — 310 cokpaieHHOe 0003HaUYCHHE AMHUHOKHCIOTHI OPHUTHHA, HE BCTPEYAIOIICHCS B
Oenkax, HO MPUCYTCTBYIONICH B HEKOTOPHIX mentuaax. OpHUTHUH UMEET TaKylo CTPYKTYpY:

H
® ©
HaN——CH,—CH,—CH,—C——CO0O0
®
NH;

0) MonekynsipHas Macca MenTua oKa3auack Npuoau3uTensHo paBHa 1200.

B) [lentu HE moBeprascs THAPOIU3Y IPH 00paboTKe epMEHTOM KapOOKCUTICHTHIA30M.
OT0oT (pepMEeHT KaTamu3upyeT OTIICIUIeHHE I0O0bIX C-KOHIIEBBIX OCTAaTKOB, 32 HCKIIOYECHUEM
octatka Pro, a Taxke 3a UCKIIIOYEHHEM TeX clydaeB, KOI/la OCTaTOK MO KaKoH-InOo mMpuynHe He
COJIEPKHUT CBOOOIHOM KapOOKCHILHON TPYIIIIHI.

r) OOpabotka wucxogHoro mnentuaa 1-¢pTop-2,4-TUHUTPOOCH30JI0M C TOCIEAYIOIIIM
MOJIHBIM THUAPOJIM30M U XpomaTtorpauyeckuM pas3felieHueM TIOKa3ald HaJIWudue TOJIBKO
CBOOOIHBIX AMUHOKHUCIIOT ¥ MIPOU3BOIHOTO CIIEIYIOIIETO CTPOCHHUS:

NO,
H
| e
O.N NH——CH,— CH,— CH,—C——C00
®NH,
(TToxckaska: yuarure, uto 2»4-TuHUTPO(EHUIBHAS TPYIINa IPUCOESIUHEHA HE KaK OOBIYHO
K a-aTomy

a30Ta, a K aMMHOTpyIIie OOKOBOM IICTIH. )

1) YacTUuHBIA TUAPONIM3 MENTHIA, XpoMaTorpaduieckoe pasieieHue MPOIYKTOB M HX
AMWHOKHUCJIOTHBIM aHaju3 BBIABWIN HAIUYUE AWu- W TPUICITHAOB CICAYIOUICTO CTPOCHUA
(aMUHOKOHIIEBBIE OCTATKHU BCET/Ia PACIIONIOKEHBI CJIEBA):

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

I/ICHOJ'ILBYSI JaHHYIO I/IH(1)OpMaI_[I/IIO, OoNpeaACIUTE aMUHOKHUCIIOTHYIO IMOCIICIOBATCIIbHOCTD
IICIITUAHOT O aHTI/I6I/IOTI/IKa. HOSICHI/ITC BallIn paCCY)K,ZICHI/IH. O6"I>$[CHI/ITC, KakK HpCIUIO)KeHHaﬂ BaMHu
CTPYKTYpa COIrjIacyeTcs CO BCEMU SKCIICPUMCHTAJIbHBIMU NAHHBIMU.

BOITPOCBHI K CEMUHAPCKOMY 3AHATHUIO Ne 3
Ilnan 3anaTHA:

1. benku. Knaccudukanus. Ctpoenue.

2. [lepBuuHas cTpyKTypa NENTHIOB U OEIKOB.

3. BropuuHas cTpyKTypa enTHI0B U OEJIKOB.

4. TpeTuyHas ¥ Y€TBEPTUYHAS CTPYKTYypa OEIKOB.
5. MeTo/ibl UCClIeIOBAaHUS CTPOSHHSI OETIKOB.

6. MeTozpl cuHTE3a OEIKOB.

3AJIAYM JJIS1 PELEHUS

1. CBoilicTBa NeNTHUAHOM CBSA3H
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[Ipy peHTreHOCTPYKTYpHOM aHaliM3e KpucTauinueckux nentuaoB Jlaiinyc [lomuHr u
Po6epr Kopu o6napysxkunu, uto csasb C—N mentuaHoii rpynmsl no amune (1,32 A) 3anumaer
IPOMEKYTOUYHOE TIONOKeHHe Mexy THnnuabiME oguHapabiMu C—N (1,49 A) u neoitasiMu C=N
(1,27 A) cBasamu. Kpome TOro, oHM YCTaHOBHJIM, YTO MENTHAHAS TPyNNa HUMEET IIOCKYIO
KOH(Urypammoo, T. €. Bce 4eThlpe aTtoma, npucoequHeHHsle Kk C—N-rpymnme, jiexar u OJHOU
IUIOCKOCTH, MpUYEM JBa atoMa yriepoja, cBsizaHHble ¢ C—N-Tpymmoii, Bcerga HaxoIsiTcs B
MPanc-TI0JI0KEHUH 110 OTHOILLEHUIO APYT K APYTY, 110 pa3HbIE CTOPOHBI OT MENTUIHON CBA3H.

a) Kaxoii BbIBOJ] OTHOCHUTEIBHO MPOYHOCTH M KPATHOCTU MENTUIHOU CBA3M (SBISETCS TN
OHAa OJIMHAPHOM, TBOMHOMN WJIM TPOMHOW) MOXKHO CeNaTh, UCXOAS U3 €€ JJIUHbI?

0) UTto MOXXHO CKa3aTh O BO3MOXHOCTH BpamieHus BOKpyr nentuaHoi C—N-cBs3u Ha
ocHoBaHuM naHHbIX [lonunra nu Kopn?

2. CBo3b CTPYKTYPbI M PYyHKIHMH (PUOPHILISIPHBIX 0€JIKOB

Yunbam ActOepu mepBbIM OOHapyXHJ, YTO PEHTTEHOTpaMMa MIEPCTH yKa3blBaeT Ha
HaJM4Ue CTPYKTYPHOH €IMHHUIBI BOJIOKHA, MOBTOPSIOIIEHCS C MHTEpBaloM okoiao 5,2 A.
PentrenorpamMMa miepcTH, pacTsSHyTOW mociie oOpaOOTKM MapoM, YyKaszblBajla Ha HaIUYUe
HepHOJNYECKON CTPYKTYpHI, TOBTOpsIomielicsa yepes kaxasie 7,0 A. ITocne Toro xak pacTsHyTas
mpu o0paboTKe mapoM MIEpCTh BO3Bpalllajach B CBOE HCXOAHOE COCTOSHUE, CTPYKTypHas
€JIMHHIIA BHOBb MOBTOPSUIACH C MEPUOJUYHOCTHIO 5,2 A. Xots >Ti HabmrOmEHUS TTOCITYKHAJIA
KIIFOYOM K MOHMMAaHHMIO MOJICKYJISIPHOM CTPYKTYpBI IIEPCTH, B TO BpeMsi ACTOEpU HE CMOT HX
WHTEPIPETHUPOBATS.

a) Mcxonss u3 COBPEMEHHBIX JAaHHBIX O CTPYKTYpe IIEPCTH, OOBICHUTE PE3YNIbTATHI
JKCIIEPUMEHTOB AcCTOEpH.

0) Ecnu miepcTsHble Bely CTHPATh B TOPSYE BOJE WIH CYIIUTh TOPSYUM BO3AYXOM, OHH
CaJsITCS, a C IMISITKOM B IMOJOOHBIX YCIOBHSIX HUUETO HE MPOUcXoauT. OOBSICHUTE 3TO SIBJICHUE.

3. CkopocTh CHHTE3a 0-KepaTHHA BOJIOC

Bomnocel pactyT co ckopocthio 15—20 cm B roa. 3oHa pocra
HaXOJWUTCS Y OCHOBaHUS BOJOCa, IJle B KIETKax »IMIepMHUca
CHHTE3UPYIOTCSI M CKPYYMBAIOTCS HUTH o-KepathHa (puc. 4-10).
OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM O-KepaTWHa SBJSEeTCA O-
chupanb, BMTOK KOoTOpoil mmeer mar 5,4 A u comepxur 3,6
AMUHOKHUCIIOTHBIX ~ ocTaTtka (puc. 4-4, 6). Cuwurag, uTO
JMUATHPYIOIIUM  (DaKTOpOM pOCTa BOJIOC SIBISIETCS OMOCHHTE3
cnvpajied  KepaThHa, paccuUTalTe  CKOpOoCTh  00pa3oBaHUs
NENTUIHBIX CBSA3eW o-KepaTHHa (YHMCIO TENTHAHBIX CBs3ed B
CEKYyH]y), KOTopas o0ecredrnBaeT Habt0JaeMblil pocT BOJIOC.

4. Iucynbpuanbie CBSI3U ONpeaesIOT CBOICTBA MHOTHX 0€JIKOB

B monekynax psaa OpHPOIHBIX OEITKOB COAEPKHUTCS MHOTO JUCYIb(OUIHBIX CBS3CH,
MpUYEeM MEXaHMYECKHE CBOMCTBA OEJIKOB (IPOYHOCTh HA Pa3pbiB, BA3KOCTb, TBEPAOCTb U AP.)
KOPPEIUPYIOT C YHUCJIOM AUCYTb(PUAHBIX CBs3ed. Hampumep, OoraTelii aucynbpuIHbBIMEA
MOCTHKaMH O€JIOK TIIEHUIbl TJIYTeHUH OIpelesieT BSI3KOCTh UM 3JIACTUYHOCTh TECTa,
IIPUTOTOBJICHHOI'0 U3 NIICHUYHOU MYKHU. TOYHO Tak e TBEpAbI U IIPOYHBIN NTAHLUPD Yeperaxu
00s13aH CBOMMU CBOMCTBAMHU CETHU JAUCYJIb(UIHBIX CBA3EH B MOJIEKY/IaX (.-KE€pAaTHHA.

a) KakoBa MonekynspHas oCHOBa HAaOJIOMaeMOM CBSI3U MEXKIY YHCIOM AMCYIb(UIHBIX
MOCTHKOB U MEXaHHYECKHUMH CBOMCTBaMU O€JIKOB?

0) BonmpmmHCTBO TIOOYISIPHBIX OEIKOB JEHATYPHPYIOT U TEPSIIOT AKTUBHOCTH MPH
KpaTkoBpeMeHHOM HarpeBanuu g0 65°C. Ho mms paeHatypamuu TIIOOYISPHBIX OEIKOB,
COJIepKAIIUX HECKOJBKO JTUCYTb(PUIHBIX CBsI3el, OOBIMHO TpeOyercs Ooliee MITUTEIBHOE
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HarpeBaHue npu Oosiee BBICOKOM TemmepaType. Ilpumepom MOXET CIyXHUTh ObIUUI
MaHKPEaTUYEeCKU WHTHUOUTOpP TPUIICHMHA, WMEIOIIUN OAHY TMOJMIENTUAHYI0 Lenb u3 58
AMHHOKHUCIIOTHBIX OCTAaTKOB M COZAEpXKALIMA TPH AUCYIb(UAHBIX MOCTHKA. Ecimm 3ToT Oenmok
J€HAaTYpUPOBaThb HArpeBaHMEM, a 3aT€M OXJIAAUTh, TO €r0 AKTMBHOCTb BOCCTAHABIMBACTCS.
KaxoBa MonexymsipHas OCHOBAa JaHHOTO ABJICHUS?

S. BakTeprnopoaoncud — 0eJIOK MypPIypPHOH MeMOpaHbI

Ilpu OjarompusATHBIX BHEIMIHMX ycrloBusx Oakrepus Halobacterium halobium,
oOHuTarOIIas B COJICHBIX BOJIOEMaX, CHHTE3UpyeT MeMOpaHHbIi O0enok OakTepuopononcun (Mr =
26000), umeromuii NypHypHYK OKpackKy Ojarojnaps cojepiKalleMycs B HEM PpEeTHHAJIo.
Mornekynbl 3TOro Oenka oO0pa3yloT B KJIETOYHOW MeMOpaHe arperatbl B BHJAE «ITyPITyPHBIX
3aMIaTok». bakTepuoposoNncuH AEWCTBYEeT KaK aKTUBHUPYEMbIH CBETOM INPOTOHHBIM HAcoc U
CHa0’KaeT KJIETKH dHepruei. PEHTreHOCTpYKTYpHBbIN aHanu3 Oesika 1okasall, 4YTO OH COCTOMT U3
CeMHM NapajjiesIbHO PaCIOI0KEHHBIX 0-CIIUPATIbHBIX YYaCTKOB, KaX/IbIi U3 KOTOPBIX MEPECeKaeT
MeMOpaHy OakTepuanbHON KIeTku (TommmHa MemOpansl 45 A). Onpenenute MHHMMAIbHOE
YHMCJIO0 AMUHOKHMCIOTHBIX OCTaTKOB, HEOOXoIuMoOe Uil 00pa3oBaHMs O-CIHHPAJIBHOIO Yy4acTKa,
CIIOCOOHOI0 TOJHOCTBIO MPOHU3bIBATH MeMOpaHy. OLEHUTE 0JII0 aMUHOKHUCIIOTHBIX OCTATKOB
0aKTepHOPOAOIICHHA, 3aJeHCTBOBAaHHBIX B 00pa30BaHMU O-CIMpaliell (cuuTaiiTe, YTO CpenHss
MOJIEKYJISIpHAs Macca aMMHOKHCIIOTHOTO ocTaTka pasHa 110).

6. Uncs10 nounenTHAHbIX Lemneil B 0JIMrOMepPHOM OeJike

Obpazenr (M = 660 r) onuromepuoro 6enka ¢ Mr = 132000 o6paboTanu uz0bITKOM 2,4-
TUHATPOPTOPOCH30Ia B CTA0OMIETIOYHON Cpefie 0 3aBEPIICHUS XMMHUUYECKOW peakiuu. 3aTemM
NENTHUIHBIE CBSA3U OeNka MOABEPIIIN MOTHOMY THAPOIU3Y MO JEHCTBUEM COJSTHON KUCIIOTHI PU
HarpeBaHud. B rujponuzaTe oOHApyKEHO 5,5 MI' BelIeCTBa CIEAYIOIIET0 CTPOCHUS:

O,N HgC\(CHg,
CH
N
H

cooH

NO,

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

a) OOBsicHWTE, KaK HAa OCHOBAaHWU JaHHOW HH(POPMAIMH MOKHO OTPEICTUTh YHUCIIO
IIOJIUIICIITUAHBIX ueneﬁ B OJIMTOMCPHOM OelIke.

0) OnpenenuTe YUCIO0 MOTUNENTHAHBIX TIenel OenKa.

B) Kakme npyrue Meronbl aHanmu3a TOMOTIM OBl BaM OIPEACTUTH, SBISIOTCS JU
TIOJTUTICTITU/THBIC [IETH JJAHHOTO OeJIKa WACHTHYHBIMU HITH Pa3IHYaroTCs?

BOITPOCHI K CEMUHAPCKOMY 3AHATHUIO Ne 4
Ilnaun 3ausaTusa:

1. Monocaxapuasl. Kimaccuduxamus. Ctpoenue.

2. CtepeoxuMusi MOHOCAaXapHuI0B.

3. Ocob6eHHOCTH XUMUYECKUX CBOMCTB MOHOCAXapHU/IOB.

4. bBuoxumMusi Mpo1eCcCOB, MPOTEKAIONINX C YIaCTHEM MOHOCAXapHUIOB.

3AIAYM JJIS1 PEIEHUS

1. CaxapocnupTtbl
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B caxapocnuprax (IpOM3BOJHBIX MOHOCAXapuAOB) KHUCIOPOJ KapOOHWIBHOW TpYIIIBI
BOCCTaHOBJICH /10 00pa30BaHus THAPOKCWIBHOM rpynmbl. Hanmpumep, D-rmunepanbaerna MOXHO
BOCCTAHOBUTH 10 riuuepuHa. OnHako mociaenHuil He 0003Ha4yaT ¢ nomouibio 6ykB D mmm L
OO0BsicHUTE, TTOUEMY.

2. Touka miaBJjieHUs 03230HOB — IMPOU3BOJIHBIX MOHOCAXAPH/I0B

Mmuorue yraeBonbl pearupyior ¢ ¢enmwtruapasudoMm (CgHsNHNH) ¢ oOpasoBanuem
SIPKO-KENTHIX KPUCTAJUIMICCKHUX MPOU3BOIHBIX, HA3BIBAEMBIX 03a30HAMHU:

H 0O
N\ 7
H —(IJ—— OH C,H,NHNH, (|3=NNHCGH5
HO—(IJ—H N > HO—(II—H

H—(IS— OH H —(IJ—OH
H—-(I)——OH H —(IJ— OH

CH,0OH CH,OH
I'moko3a (O32a30H TAIOKO3bI

Temneparypy IUIaBIeHHMS OTHX BEILECTB JIETKO OIPEIENSIIOT U MCIOJB3YIOT JUIs
XapaKTEePUCTHKH KaXKJOTO0 W3 HHX. OTO CBOWCTBO HCIIOJNB30BAIM TPH HIACHTH(OUKAUU
MOHOCAaXapuJ0B JI0 MOSIBIEHUS BBICOKOA((EKTUBHON KUIKOCTHOU Xpomarorpaduu (BOXKX) u
ra30KUIKOCTHOH Xxpomatorpadun. Hiske npuBenens! Temmnepatypsl tuiaBieHus (T,,;) HEKOTOPBIX
03a30HOBBIX [TPOU3BOJIHBIX ANIB03.

Monocaxapu T,; MoHOCaxapua, °C T, 03a30Ha, °C
I'mroxo3a 146 205
ManHo3a 132 205

l"amakro3a 165-168 201
Tano3a 128-130 201

Kak BuaHO u3 TaONMIBI, OMpPEIEICHHBIC IMaphl MPOU3BOJHBIX HMEIOT OJMHAKOBHIC
TEMIEPATYphI IJIABICHUS, XOTS HCXOJHbIE MOHOCAXapuIbl Pa3IMYyaluCh MO 3TOMY MHapaMeTpy.
[ToueMy riroK03a U MaHHO3a, a TAKXKE TaJaKTO3a M Tajo3a 00pa3yloT 03a30HBI C OJIMHAKOBBIMH
TeMIEepaTypaMu IUIaBIeHUs?

3. BzaumonpeBpamenus ¢popm D-riiroko3bl

OnmuH  crepeom3oMep MOHOCaxapwja, pacTBOp KOTOPOTO  BpamlaeT IUIOCKOCTh
MOJIIPU3ALMM  CBeTa BIIEBO (NIPOTHB YacOBOM CTPEJIKH), HA3bIBAETCS JIEBOBPALIAIOIIUM U
o0o3Havaetcst (—); BTOpPOHM cTepeon3oMep, KOTOPHIA BpallaeT IUIOCKOCTh TOJSPU3AIMN CBETa
BOpaBo (MO 4YacoOBOM CTpesike), Ha3blBaeTCsl MpPaBOBpallalOmUM U o0Oo3HauaeTcs (+).
DOKBUMOJISIpHBIE cMecH 00euX (JOpM He BpalllaloT IJIOCKOCTh MOJISIPU3ALNN TPOXOIAIIET0 CKBO3b
HUX CBETA.

Onrtuyeckass akTHBHOCTH CTEPEOM30MEpa KOJIMYECTBEHHO BBIPAXKAECTCS B TEPMUHAX
ONITUYECKOTO BPAILIEHMS, T. €. ONPEIeNseTCs YUCIOM TpalycoB, Ha KOTOPOE MOBOPAUYMBACTCS
TUTOCKOCTH TOJISIPU3AIMN CBETA MOCIIE TPOXOXKICHHUS Yepe3 pacTBOp C 3aJaHHOW KOHIICHTpaIuei
M 3aJaHHOU TOJIIUHOU CIOI.

Vaensroe Bpamenne ([@]3°©) ONTHYECKH AKTHBHOTO BEIIECTBA OIPENEIACTCSA IO
bopmyne:
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iabmio/iaeMoe onTHYeckoe Bpaiiierive (°)

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

Ia]})S‘(' =

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

CBeXenpuroToBJIEHHbIN pacTBOpP 0-D-TI1I0K03bI UMEET BEIMYMHY ONTHUYECKOTO BpAILICHHS
+112°. C TeueHueM BpEMEHU ONTHYECKOE BpALIEHHE IOCTEIIEHHO CHUXAETCS M JOCTUTaeT
PAaBHOBECHOTO 3HaueHMs [@]p - =+52,5°. HampoTHB, CBEXENpPUrOTOBIECHHBIH pacTBOp (0-D-
TJIIOKO3bl XapaKTepU3yeTcsl 3HaYeHUEM OINTHYecKoro BpameHus +19°. Onrtuueckoe BpalleHUE
9TOr0 PacTBOpA CO BPEMEHEM YBEJIMUMBAETCS M IOCTUTAET TOTO )K€ PAaBHOBECHOI'O 3HAUCHMS.

a) Hapucyiite npoekuuonnsie popmynsl Xeyopca ans a- u (B-¢dopm D-rirokossl. B uem
COCTOUT OCHOBHOE Pa3JINYUe MEKIY HUMU?

06) OObBsicHUTE, MOYEMYy MpPU XPAaHEHHUH pPACTBOpa 0-(HOpPMBI BEIMUYMHA ONTHYECKOTO
BpameHust ymenbliaercsa? Ilouemy pactBopsl - u (B-¢hopm D-rmoko3sl B OJMHAKOBBIX
KOHIEHTPALHUAX MOCTENEHHO MPUXOIAT K OIMHAKOBOMY 3HAYEHUIO ONTUYECKOTO BpalIeHuUs?

B) Paccuuraiite mnpoueHTHoe cozepxkaHue obeux ¢opM D-TioKo3bl B COCTOSHUU
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 peBpaTHTH D-
rI0Ko3y B D-maHHO3Y?

5. CTpyKTypa MOHOCAXapH/I0B

[lepeuncnure oOIIMe CTPYKTYPHBIE YEPTHl M Pa3NU4Ms IS KaKJIOW Maphl BEIIECTB: a)
1eJuTrosI03a u raukoreH; 06) D-rimroko3a u D-¢bpykTo3a; B) MasibTo3a U caxaposa.

6. Bkyc mena

®dpykro3a, BXojasmas B COCTaB Meja, IVIaBHBIM 00Opa3oM Haxoautcs B Buae [-D-
MUPAHO3bl. DTO OJMH M3 CaMbIX CIIAJIKMX U3BECTHBIX YTJICBOJOB: CIAJ0CTh (PYKTO3HI B J[BA pa3a
MPEBBINIACT CJIA0CTh TIOKO3bl. Dpykro3a B (opme B-D-pypaHo3sl ropasno MeHee Ciaakas.
[Ipu HarpeBaHUM Me/Ia €ro CIaJ0CTh MOCTEIIEHHO CHIDKaeTcs. Kpome Toro, KyKypy3HbIi CHpOI C
BBICOKUM COJICp)KaHHEeM (PPYKTO3bI (KOMMEpPYECKHH MPOAYKT, B KOTOPOM OOJIbIlIas YacTh
TJIFOKO3BI MIpeBpallieHa BO (PpPyKTo3y) HCIOJB3YIOT Ui MPUAAHUS CIAJOCTH XOJIOJHBIM, HO HE
ropsudM HamuTkam. Kakoe XHUMHYeCKOoe CBOWCTBO (PYKTO3BI JICKHT B OCHOBE 3THX
HaOmroneHuii?

7. BoccTaHaBJIMBaIOLIUE U CAXAPHIBI

Hucaxapua, SBISIOMMIACS TUO0 MabTO30H, THOO caxapo3oil, 00padaThIBAIOT PaCTBOPOM
@®enunra. OOpa3yercs kpacHas okpacka. Kakoit aucaxapun O0su1 B pactBope? OOBSCHUTE CBOM
OTBET.

8. Ucnosib30oBaHMe IIIIOK0300KCH/Ia3bI ISl ONlpe/ieIeHHs YPOBHS IJIIOKO3bl B KPOBH

depMeHT TIIFOKO300KCHIa3a U3 UiecHeBoro rpuda Penicillium notatum xarammsupyer
okucaenue B-D-rimroko3sr 10 D-TimrokoHO-0-1akTOHA. DTOT (EPMEHT KaTaIM3UPYET PEaKIIMIo
TOJBKO ([-aHOMEpa, HO HE BIUSAET Ha o-aHoMmep. HecMoTpst Ha 3Ty cnenu(UIHOCTD, PEAKIHUs C
TJIFOKO300KCHIa301 OOBIYHO HMCIONB3YETCSl B KIIMHUYECKOW MPaKTUKE JJIsl ONpPEICICHUsT 00IIero
COJIep KaHUs TITFOKO3bI B KPOBH, MPEICTABIISIIONICH cO00i cMech - M B-Tiroko3bl. [logemy 310
Bo3MOkHO? Kakue eme mnpeuMyiiecTBa, KpoMe BO3MOXKHOCTH — ONPENENATh  HHU3KUE
KOHIICHTPALMU TJIIOKO3bI, WUMEET TIIOKO300KCHAA3HBI METOJ ONPEACICHUsI TIIOKO3BI TI0
cpaBHeHHIO ¢ MeToioM Denunra?
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9. AHOMepBI caxapo3bl

Jlakro3a cymiecTByeT B BHAEC JBYX aHOMEpPOB, a BOT AHOMEPHBIX (OpM caxaposbl
oOHapyxeHo He O0bu10. [louemy?

10. 'enTnoOMO32

['entnobunosa (D-Glc(Bl1—6) D-GIc) — a3to mucaxapuj, BCTPEUYAIONIUICS B HEKOTOPBIX
PACTUTENbHBIX TJIHKO3UAaX. V300pa3ute CTPYKTYpy I3TOTO COCIUHCHUs. SIBISeTCS JH 9TO
BEII[ECTBO BOCCTAHABIMBAOIINM caxapom? TloaBepraercst iu OHO MyTapoTaruu?

BOITPOCBHI K CEMUHAPCKOMY 3AHSTHUIO Ne 5
IlnaH 3anATHA:

1. JTumuaer. Knaccudukamus. Ctpoenue.
2. Ponp nununoB B GOpMUPOBAHUN KIETOYHBIX MEMOpaH.
3. Anxamouapl. OCHOBBI KiTacCU(UKAITUH.

3AJIAYM JJIS1 PEIHEHUS

1. O6cykaeHne TEePMUHA «THIMHIB

Yro takoe «rumua»? YeMm TUMUABI OTINYAIOTCS OT APYTHX OMOMOJIEKYT — aMUHOKHCIIOT,
HYKJIEMHOBBIX KUCIIOT U OelIKoB?

2. IlpuroroBienne coyca Bearnaise

Bo Bpewmst mpurotosieHus coyca Bearnaise suuHbIe )KeNTKH BOMBAIOTCS B PACILIABICHHOE
Macyio, 4ToObl CTaOMIM3MpOBAaTh coyc W m30exarh pasmeneHus (asz. CTabmwIH3HpyONM
areHTOM B SIMYHOM JKEJTKe sBiseTcs JeuuTuH (pochatuamixonun). [penmnonoxute, nouemy oH
TaK JEUCTBYET.

3. CTpykTypa oMera-6 ;KMpHOil KHCJI0ThI

N3006pasute CTpyKTypy omMera-6 skupHoi KUCIOTH 16:1.

4. KataauTnyeckoe ruJpupoBaHue PacTHTEJbHBIX MaceJl

Karanuruueckoe ruapupoBaHue, HCIONB3YyEMOE B IHUIIEBOM MPOMBIILIEHHOCTH,
NPUBOAMT K MPEBPAIICHUIO ABOMHBIX CBsi3eH KUPHBIX KUCIOT B cBsizu —CHy;—CHy—. Kak ato
W3MECHEHUE BIUsAET Ha (U3UYECKHE CBOMCTBA Maces?

5. HecTaOMIbHOCTH TPHAIMJITJIMIEPU/IOB B HIEJIO4YHOM cpee

OOUIepUHSTON TMPOUEAYPOH IS OYHCTKH JKUPOYJIOBUTENI B PAKOBHHE SIBISIETCS
no0aBlieHUEe CpPEACTB, COAEpXKalmMX TruaApokcun HaTpus. OObBSICHUTE, NOYEMY OHHU TaK
JIEUCTBYIOT.

6. I'mapoans aunuaoB

HazoBure mnponmykTsl Msrkoro rumaponusa pazdasneHHeiM NaOH a) 1-creapomin-2,3-
TUTIATBMUATOMI TIHIEpHHA; 0) 1-mameMuton-2-onenndochaTuanixoauHa.

7. Bausinue noJAPHOCTH HA PAaCTBOPUMOCTD

Pacnionoxxure crnemyromnpe COeIMHEHUS B MOPSIKE YBEIUUYEHUS PaCTBOPUMOCTH B BOJIE:
TPHALMATIUIEPUH; AUAIMITIUIEPUH 1 MOHOAIIWIITIIMIIEPUH, IPHYEM BCE OHU COJEPKAT TOIHKO
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NMaJIbBMUTUHOBYIO KHCJIOTY.

8. AlIkaJIouabI — 3TO HAPKOTUKHU?

JlatiTe moapoOHBIi 0TBET Ha Bompoc. OOoCcHYiITE.

9. AKTMBHOCTDH TeO(PUIJIMHA U TeOOpPOMHHA

Oxapakrepu3yiiTe OMOIOrHUECKYI0 aKTUBHOCTh QJIKAJIOMJI0B T€OQUINIMHA U TEOOpOMHHA.
Hanummure cxemy a3o0i1bHOM Tayromepuu Uit TeoduiuinHa. O6nagaer M a30J1bHON TayToMepueit
teoOpomuH? CBoil oTBeT mnoscHuUTe. Hanummre Isi HEro cxemy JaKTaM-TaKTUMHOMN

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

TeobpomuH TeodunnuH

10. HuxkoTun
Oxapaktepu3yiiTe CTpOeHHE, OHOJIOTHYECKYI0 aKTHUBHOCTh M pACHpOCTpaHEHHE B
MIPUPOJIC HUKOTHHA.

11. Peakumuu HUKOTHHA

Hanummre ypaBHEHHE peakLuu OKMCIEHHs HUKOTMHaA okcujaom xpoma (VI), ecnu npu
9TOM 00pa3yeTcss HUIKOTUHOBAs KUCIIOTA.

12. Kodeun

Oxapakrepu3yiite CTpoeHHEe, OMOJOTHYECKYI0 aKTUBHOCTh 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 yBenumunts kiaetky B 10 000 pas (Takoe yBeauueHHE OOBIYHO
JOCTUTAETCS B 3JIEKTPOHHOM MHUKPOCKOIIE), TO Kakoro pasMepa oHa ctana 0b1? IIpennonoxure,
YTO Bbl paCCMaTPUBAETE «TUITUYHYIO» dYKapPUOTUUYECKYIO KIETKY C IMaMeTpoM 50 MKM.

0) Ecnu BBl paccmaTpuBaeTe MBIIIEYHYIO KJIETKY (MHOIUT), CKOJBKO B HEHM CONEPIKUTCS
Monekyn aktuHa? (CuuTaiite, 4TO KJIeTKa UMEeT chepuyecKyio GopMy U HE COACPKUT HUKAKUX
JIPYTUX KOMIIOHEHTOB; MOJIEKYJbl aKTHHA HMEIOT cdepuueckyro Gopmy u amamerp 3,6 HM;
0GbeM chepsl paseH (4/3)nR>.)

B) Ecim BB paccMaTprBaeTe KJIETKY M€UeHH (FeMaTolnT) TaKuX Ke pa3MepoB, CKOJIBKO B Hel
MOXET cozepxarbcsi MUTOXOHApU? (CuuTaiite, 4yTO KJIeTKa UMeeT chepudeckyro GopMy U He
COJCPKHUT HUKAKMX JPYrUX KOMIIOHEHTOB; MMTOXOHJIPHUU HMEIOT cdepuyeckyro (Gopmy u
nuameTp 1,5 MxMm.)

r) ['110K03a CITy’)KUT OCHOBHBIM MCTOUHUKOM SHEPIUHU JUIsl OONBIIMHCTBA KIeTOK. [IpuHumas
BHYTPUKJIETOUYHYIO KOHLEHTPALIMIO TJII0KO3bl paBHOM 1 MM (T. e. 1 MUIIIMMOIB/1T), paccuuTanTe
YHCJIO MOJIEKYJI TJIFOKO3bI, COACPKAIINUXCS B HALIEH TMIIOTETHYECKON 3YKapHOTHUECKON KIIETKE
(chepuueckoit  dopmer). (Yucio  Aporampo, gaBHoe YuCITy MOJeKyl B 1 wmone
HEMOHU3UPOBAHHOIO BEIlIECTBA, COCTaBIseT 6,02 10 )

2. CKOJIBKO pa3iauyYHbIX IUIENTHIOB MOXXHO IOJYyYUTh, HCIOJB3YS TOJBKO INIMLIHMH U
ananuH? Hanumumre cxeMy npeBpaiieHui.
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3. Ompenenure CTPOSHHE CIIOKHOTO APHpa O-aMHUHOKUCIIOTHI, €CJIM HM3BECTHO, YTO OH
conepxur 15,73% azora no macce.

4. T'emornoOMH B3aUMOJICHCTBYET C KUCIOPOAOM C 00pa30BaHUEM KOMIUIEKCA, B KOTOPOM Ha
4 MOJIb KUCIIOPOJIa IPUXOAUTCS 1 MOJIb reMoriioOnHa. BerauciuTe 4rcio MoJieKys1 reMOriio0nHa,
HeoOxoauMoe I eperoca 1 Mt kuciiopoaa (H.y.).

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

6. Kakue cBs3u B Molekyne o-D-rimroko3sl JOMKHBI OBITH pa30opBaHbl, YTOOBI MOJICKYJIa
npuHsia koHdurypamuio B-D-raoko3s1? Kakue cBsizu Hy)KHO pa3opBaTh, YTOOBI MpeBpaTUTh D-
r0Ko3y B D-maHHO3Y?

TECTOBBIE 3AJIAHUA
IIpumepHnsbie 3axanus Tecra Nel

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

obOpazoBanue anmmi-KoA u anetun-KoA;
oOpa3oBanue eHOMI-KOA;

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

A OWNBE
[

2. OaMH UUKJI cONUpadu [-oKHC/IeHHs] BKJIKYAeT 4 MOC/IeI0BaATEIbHBIX pPeakiuu,

BblOepHuTe
NPaBUJILHYIO M10CJIe10BATEIbHOCTD:

1 - Oxucnenue, neruipupoBaHue, OKUCICHHUE, PACLIEIUICHNUE.

2 - BoccraHoBieHMe, 1erHIPUPOBAaHIE, BOCCTAHOBICHHE, PACIICIUICHHUE.
3 - JlermnpupoBaHue, rUApaTaus, 1eruapupoBaHie, paciieIuIeHUE.

4 - T'uppupoBaHue, Aeruaparalus, FTLIpUPOBaHNE, paclleIIeHHeE.

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

A — BuocuHTe3 )KUPHBIX KUCIIOT. 1 TIpouecc uMeeT UMKIMYECKUM XapaKTep.

b — B-okucnenue KUPHBIX KUCIIOT. 2 Ucnonb3yercs kopepment HAI.

B — O6a mporecca. 3 Ucnoneyetcs kopepment HAJITOH,.

I" — Hu onun u3 HUX. 4 Vcrnonb3yeTcst MUTPAT Kak CyOCTpaT peakiiuid.

IIpumepHbIe 3agaHusa TecTa Ne2

1 buosiornyeckumu PyHKUMSIMH 0€JIKOB SIBJISIIOTCS:
1) TpancniopTHas
2) KaTaauTH4YecKas
3) 3ammuTHAas
4) reHeTHUYECKAs
2 @yukuus 6e1Ka reMorji00uHa:
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1) 3amacaeT KMCIOPO B MBIIIIaX 2) MEPEHOCUT KUCIOPO K

TKaHIM

3) cUHTE3UpPYET KUCIOPOJ B KJIETKax 4) pacXogyeT KUCIOPOJ B OPraHU3Me
3 I'mapoan3 6e1K0B — ITO:

1) pa3pylieHne BTOPUYHON U TPETHYHOM CTPYKTYpHI OEIIKOB

2) To e caMmoe, UTO U JeHaTypalus OelIKoB

3) HEoOpaTUMOe pa3pylieHHe CTPYKTYPhI OEIKOB ¢ 00pa30BaHHEM aMUHOKHUCIIOT
4 B pe3yabTaTe rHAPOJIN3a CJI0KHBIX 0€J1KOB 00pa3yloTcs:

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

5 lenarypauusi 0eJIKOB — 3TO:

1) paspylieHne TpeTUYHON CTPYKTYpBI OEITKOB

2) pa3pylIeHre TPETUIHOM U BTOPUIHOU CTPYKTYPHI OEIIKOB

3) paspylieHue TPETUYHON, BTOPUYHOM U IEPBUYHOI CTPYKTYpHI OETIKOB

IIpumepHbIe 3ananus Tecta Ne3

1 Kaky1 (pyHKIHIO BHITIOJHSAIOT (pePMEHTHI B dKUBBIX OPraHu3Max?
1) muTaTenpHyo 2) 3alUTHYIO 3) KaTaTUTHYSCKYIO 4) TPAaHCIIOPTHYIO

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

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

2) xuMHuecKas mpupojaa cyocrpara

3) Tvn KaTanu3upyeMoi peakuuu

4) MexaHu3M AeicTBus pepMeHTa

4 Ilpu ruapouse pepMeHTHI PACIAAIOTCS HA:
1) 6enku

2) aMHHOKHUCIIOTBI

3) HeOeTKOBBIE KOMITOHEHTHI

4)ammuak

5 C noBbllIeHHEM TeMIIEPATYPbl AKTUBHOCTH )epPMEHTOB:
1) noBblmaercs 2) noHmxkaercs 3) He U3MEHSETCS

KpuTepun oieHKH TeCTOBBIX 3aJaHUM:

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

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

— ot 31% o 50% npaBUIBHBIX OTBETOB M3 OOIIETO YMCIA NMPEAbIBICHHBIX TECTOBBIX 3aJJaHUMN
CTYIEHTY BBICTABIISIETCS OLIEHKA ~ Y OBJIETBOPUTEIBHO ;

oT 0% 1o 30% mnpaBUIIbHBIX OTBETOB U3 OOIIEr0 YMCIA MPEIbABICHHBIX TECTOBBIX 3aJaHUMN
CTYJEHTY BBICTABIISIETCS OLICHKA ~ HEYOBJIETBOPUTEIBHO .
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Temsbl pedepaToB

1. DHeprerrueckas HEHHOCTD KUPOB.

O 0 N0 A WN

. MexaHu3M IeMCTBUS JIN301MMA U O.-XUMOTPUUCHHA.

. Baxknelimme MyTareHsl, TOKCUKOJIOTHSI OCHOBHBIX PEAareHTOB JIJIsl Opr. CUHTE3A.
. UckyccTBeHHAst U CHHTETHYECKas MUIIA: TPOOJIEMbI U TEPCPEKTUBBI.

. @epmeHTHI Kak BaxkHeWmme onomuiieHn GAB.

. CoBpeMeHHBIE MpEeCTaBICHUS 00 a03UMax.

. TUTIBI MONEKYISIPHBIX U MEKMOJICKYTISIPHBIX B3aUMOJICHCTBUI B OMOMOJIEKYIaX.
. CoBpeMeHHbIE IPEJICTABICHUS O CTPYKTYpE U QYHKIUSAX reHa.

. TOpMOHBI — Ba)XKHEUIIIUE PETYISITOPHI MPOIECCOB META0OIU3MA.

10. MexaHu3Mbl 1edcTBUS SHIOPPUHOB U SHKE(DATHHOB.

11. [Ipobaema TpaHC-U30MEPOB KUPHBIX KUCIOT.

12. XuMust OMOTOTHIECKH aKTUBHBIX COSAMHEHUI Ha pyOeke CTOJICTHH.
13. AnkorosibHas 3aBUCUMOCTh: OMOXUMHUUYECKUE TPUYUHBI.

14. MonenupoBanue (hepMEHTATUBHBIX IPOIECCOB.

15. ButaMMHbBI 1 MUKPOHYTPUEHTBHI.

16.
17.

Teopur BOSHUKHOBEHUS U PAa3BUTHS )KU3HU
Crpoenue U CTpyKTypa rII00yIIpHBIX OETKOB

18.Ctpoenue u cTpykrypa GuOPHISIPHBIX OEITKOB

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

®epMeHTHI, YYaCTBYIOIINE B PACIIEIIIICHUN aMUHOKUCIIOT

['ennas nmxkenepus. Ycnexu u npooOaeMbl

Xumuueckuil 1 epMEHTATUBHBIA CUHTE3 OJUHYKICOTH/IOB
ButamuHbl HeE3aMEHUMbIE OPraHUYECKHE KOMIIOHEHTBI TN
Monu6ieH, BaHAAWi ¥ HUKEJIh KaK KOMIIOHEHTHI HEKOTOPBIX (DEPMEHTOB
buonornueckoe 3HaueHNE NOHOB KAJIBLIMSL, XPOMA, 0JIOBA U aJIFOMUHUS
XUMUS ObIXaHUS

XUMHSI IMMYHHUTETA

XUMHsI HEUPOIHJOKPUHHON peryssiliuu

XuMus 3peHus

XHUMUS MBILLIEYHOT'O COKPALIEHUS

CTuMyISITOpBl POCTa paCTEHUM

I'opMoHBI

Xumuyeckue GyHKIIMA KOMIIOHEHTOB KIJIETKH.

[lepeBapuBanue U BcaChIBAaHUE MHIIIN.

HoGeneBckue naypeatsl B 00J1aCTH OMOXUMHUU U MEAUIIMHBI
buonoruueckue akruBnbie 700aBku (BAJ)

I'enetnuecku monuduupoBaHHbie MPOoaAyKThl. OnmacHocTH. [lepcreKkTHBEI
AHTHOKCHJIAHTHI B )KUBBIX OpPraHU3Max

CrBonoBeie KieTku. [lepcniekTuBbl

CuHTe3 B OpraHu3Me >KUPOB U POJCTBEHHBIX COSTMHEHUN

CuHTe3 B OpraHu3Me TI0K03bI (TTIOKOHEOTeHe3)

Kpurtepun onennBanus pedepara

OrneHka «OTJIMYHO» BBICTABIISETCS, €CITU pabdoTa CTyJeHTa HAMHCaHa TPaMOTHBIM
Hay4HbIM SI3bIKOM, UMEET YETKYIO CTPYKTYPY M JIOTHMKY HU3JI0)KEHHS, TOUKA 3pEHHUs CTYIEHTa
000CHOBaHHA, B pab0Te MPUCYTCTBYIOT CCHUJIKM Ha HOPMATHUBHO-TIPABOBBIC aKThI, IPUMEPHI U3
CyneOHOW TpPaKTHKH, MHEHHUS HM3BECTHBIX YUY€HBIX B JaHHOM obOnactu. CTylneHT B pabote

30



BBIIBUT'ACT HOBBIC UACU U TPAKTOBKU, JEMOHCTPUPYET CIIOCOOHOCTH AHAJIM3UPOBATb MaTCpHUaj.

OreHKa «XOpOLIO» BBICTABIIIETCS, €CIM paboTa CTyAEHTa HalmucaHa TI'PaMOTHBIM
Hay4HBIM SI3BIKOM, UMEET YETKYIO CTPYKTYPY M JIOTMKY HW3JIOKCHMS, TOUKAa 3pEHHUs CTYIECHTa
000CHOBaHHA, B paboTe MPHUCYTCTBYIOT CCHUIKM Ha HOPMAaTHBHO-IIPABOBBIE aKThl, IPUMEPHI U3
CylneOHON MPAaKTUKU, MHEHHUS N3BECTHBIX YUEHBIX B JAHHOHN 00J1acTH.

OI.[CHKa «YAOBJICTBOPUTEJIbHO» BbICTABJISICTCA, CCJIM CTYACHT BBIIIOJIHWI 3aJJaHUC,
OJIHAKO HC IPOACMOHCTPUPOBAJI CIIOCOOHOCTD K HAaYYHOMY aHAJIM3y, HC BBICKA3bIBAJ B pa60Te
CBOCT'O MHCHHA, NOITYCTUIL OIIMOKH B JIOTHYECKOM 00OOCHOBAaHHMH CBOEI'O OTBETA.

O1eHKa «Hey10BJeTBOPUTEIbLHO0» BHICTABIISIETCS, €CIU CTY/ICHT HE BBINOJHUI 3aJlaHue,
WIM BBIMOJIHUI ero (opMajbHO, OTBETHJI Ha 3aJlaHHBI BOMPOC, NMPHU 3TOM HE CChUIAJNCS Ha
MHEHHs YUEHBIX, HE TPAKTOBaJ HOPMATHBHO-TIPABOBHIE aKThl, HE BBICKA3bIBAJl CBOETO MHEHMS,
HE TPOSIBUJI CIIOCOOHOCTD K aHAJIHN3Y, TO €CTh B IIEJIOM 1Ieb pedepaTa HE JOCTUTHYTA.

Bonpocui k 3x3ameny

1. AmuHOkHCIOTBL. ~®Du3nKOo-xuMHUeckue cBoiicTBa. Crepeoxumus. benkoBele U
HENPOTEMHOI'€HHbIE aMUHOKHCIIOTHI. 3aMEHUMbIE U HE3aMEHUMbIE aMUHOKHCIIOTHI.
AMMHOKHUCIIOTBI KaK CTPYKTYpPHBIE 3JIEMEHTHI O€JIKOB.

Ilentunpl, crpykrypa u  cBoiictBa. Crepeoxumus. OrnpeneneHue  KOHLEBBIX

AMUHOKHCIIOTHBIX OCTaTKOB. PparMeHTanys NeNTUIHBIX LECTICH.

XuMHuecKuil v (pepMEeHTATUBHBIN CUHTE3 MEeNTHIO0B. TBepaodha3Hbli NENTUIHBIN CUHTES.

ABTOMaTHYECKHE NENTUAHBIE CHHTE3aTOPBI.

CTpyKTypHbIE aHAJIOTH IPUPOJIHBIX IENTH/IOB.

benku. MonekyispHas Macca, pa3Mep U ¢Gopma OeNKOBBIX MakpoMojeKysl. MeToabl

BbIIeTieHus OenkoB. Kitaccuduxkarus 6eikoB.

8. IlepBuuHas cTpykTypa OenkoB U MeToAbl ee onpezaeneHus. CemelcTBa OEIKOB U
TOMOJIOTHSI IEPBUYHON CTPYKTYPBHI.

9. BropuuHass cTpykTypa O€nkoB M MeTonbl ee ompeaeneHus. llentuaHas cBA3b U
KOH(OpMaLus NOTUNENTHAHOW 1end. OCHOBHBIE TUIBI BTOPUYHON CTPYKTYpHI O€JIKOB.
Pousib BOIOpOAHBIX CBSI3EH.

10. Tpetnunas CTPYKTypa OeJKOoB. PentreHocTpyKTYypHBIH aHanu3
ouonoaumepoB.I moOynspHbie U GubprIIApHBIe OenKku. ['HapodoOHBIE B3aUMOICHCTBUS.
Jlenatypauys u peHaTypauusi O€JIKOB Kak KOONepaTuBHbIE Mpouecchl. CBs3b TPETUUHON
U nepBUYHON cTpykTyp. CTpykTypa M (yHKIMSA ITTOOMHOB. Muorino6us. I'emorioOuH.
benku nmia3mel KpOBU U UX MCIIOJIb30BAaHUE B MEJIULIUHE.

11. YerBepTuuHass CTpyKTypa OJIMTOMEpHBIX OenkoB. [Ipupona  B3auMoaeHCTBHM.
Crexuomerpusi. buonoruueckoe 3Ha4eHHE OJIMTOMEPHBIX B3aUMOJIEHCTBUH.

12. Xumnueckass moaudukanus OenkoB. [IpocTble M ciaoxHble O€nKU. ANONPOTEUHBI U
npocrteTuueckue rpynnsl. Hykneo-, nuno-, rimko-, Xxpomo-, pocgo-, METauIonpoTeUabl.
CepnoBUIHOKIIETOYHAsT aHEMMsl KaK MpUMEpP «MOJEKYISIpHOW Oone3Hm». XuMuueckas
cymHocTh MyTauuil. HacneacteHHble HapylieHuss oOMeHa BEHIeCTB.

13. ®ynkuum 6enkoB B opranuzme. GepmenTsl. 'opmonsl. TpaHcniopTHbIe OeIKu. AHTHTENA.
buortokcunbl. AHTUOMOTUKU. VHTUOUTOPBI U aKTUBATOPBl (PEPMEHTOB. ATOHHUCTHI U
AQHTArOHUCTHI PELIENITOPOB. DJIEMEHTHI TEOPUU (HapMAKOKUHETHUKH.

14. MoHocaxapupl — OJMrocaxapuabl — Tojucaxapuabl. Baxuelmme cemelcTBa
MoHocaxapunoB. Crepeoxumus. XHUMHUYECKHME peakUuu. buonornueckn BakKHbIE
MIPOU3BOIHBIE MOHOCAXapUIOB.

15. Onurocaxapuapl. CTpykTypa U cBoiicTBa. BaxkHeiimme nucaxapuibl U Tpucaxapuibl.
[onucaxapuasl. CTpykTypa, Kiaccudukanus, cBoiicTBa. buonoruueckoe 3HaueHue.
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16.

17.

18.

19.

PesepBHble U cTpyKTypHBIE Nosncaxapuasl. Hykineo3uipl — HyKJI€OTHIbl — HYKJIEHHOBBIE
KUCIOThl. CTpYyKTyphl HYKJI€03uA0B. [IMpUMHUIUHOBBIE W MYPUHOBHIE OCHOBAHUS.
VYraeBogusle KoMHoHeHThl. KoHurypauus TriIMKO3MIHOTO LEHTpa. XHUMHYECKHUE
peakuuu.

Momnonykneotuasl. Ctpykrypa, HoMeHKinarypa. Kiaccudpukamus. Crepeoxumusi.
XHWMHMUYECKUE CBOWCTBA. DBHONOrMYECKM Ba)KHBIE IPOU3BOJHBIE MOHOHYKJIEOTHIOB.
MOHOHYKJIEOTHABI ~ KAaK  CTPYKTYpHBIE  DJIEMEHThl  HYKJIEMHOBBIX  KHUCIIOT.
[Honuuyk1eoTHUAB M HYKJIEMHOBBIE KUCIOTHI

Knaccudukanus u mHomenkinarypa. @ocoamsdpupnas csazp. JJHK u PHK. IlepBuunas
CTPYKTypa HYKJIEHHOBBIX KUCJIOT. CekBeHHpoBaHHE. XUMHUYECKHE U (epMEHTATUBHBIE
NpEeBpalleHUs] TMOJIMHYKICOTUIOB. BTOpuuYHas CTpyKTypa HYKJIEMHOBBIX KHCIIOT,
nBoiiHas crnupanb JIHK. KommiiemeHTapHble M MEXKIIJIOCKOCTHBIE B3aUMOJICHCTBUS
HYKJIEUHOBBIX OCHOBAaHUM. [Momumopduzm JIBOMHOM crypanu JIHK.
Makpomonekynsipnas crpykrypa PHK. Crpykrypa TPHK. Xumunueckuii wu
(epMEHTATUBHBIA CHHTE3 MOJMHYKJICOTHI0B. ABTOMAaTHUYECKUN TBEpA0(a3HBII CHHTE3.
QDYHKIMH OJMHYKJIEOTHIOB B )KUBBIX OpPraHU3Max.

Hyxneonporenasi. Bupycst u  BupycHble  OonesHu. —  Qochoaumnumbl
XKuper. CtpykTypa, HOMEHKJIaTypa u Kiaccudukanus. HelTpanbHbie aluiriauiepubl.
Bocka. Crepoupsl. TeprieHsl. IIpocTarnanauHbL. TpomOOKCaHBI.

®ochomumuasl. CTpykTypa, HOMEHKJIaTypa, kiaccudukauusa. Docdornuuepuast.
Xumnueckue mnpeBpamieHuss  ¢ochomununoB. COUHTOTUMUAB W TITMKOJIMITUIBL.
Jlununueie munennsl. Jlunonporeuasl. MomekynspHble KOMIIOHEHTHI OnoMeMOpaH u
¢bynkuun OmomemOpaH. Knetounbsle cteHku OaxkTepuil. IIeHMIWIIMH M POJCTBEHHBIC
AHTHOUOTHKHU.

Buramunsl. Homenknatypa u kiaccudukanms. JKupopacTBOpUMEIE U BOAOPACTBOPUMBIC
BUTAMUHBL. BuTaMUHBI Kak KOMIIOHEHTHl KodepMmeHTOB. Tuamun. PubodnaBun.
Hukormnamuna. IlantoTeHoBas kwucnora. [lupuaokcma wW  mupupokcaibdocdar.
AHTaroHucTsl nHUpUgOKcanbdochaT-3aBUCUMBIX (EPMEHTOB KakK SJbl U JIEKapCTBa.
W3onukoTHMATHApPa3ua B JedyeHuu TyOepkynesza. buotun. @onumeBas KucioTa.
Jlunokucnora. KobGamamun. AckopOunoBas kuciora. Buramuuer A, JI, E u K kak
IPOU3BOJHbIE H30MpeHa. buosjormueckas pojab BUTaMHUHOB. ABHUTaMUHO3bI (IIbIHTA,
paxur, meiniarpa, aHeMuu, OeprudepH) U UX JeueHue.

20. ButaMuHBI ¥ MHKpPO3JEMEHTBL. MUKpOdIeMeHTH. Poib MOHOB Kene3a, MeaH, IWHKA,

21.

22.

23.

24,

Maprasua 1 Ko0anbra B OMOJIOTHYECKUX Mpolieccax. BHOXUMUS M TOKCUKOJIOTHS CeJIeHa
u Oopa. MonubneH, BaHaaui W HHUKEIb KaK KOMIIOHEHThl HEKOTOPBIX (EPMEHTOB.
buonoruueckoe 3HaueHHE MOHOB KaJbLUsA, XpOMa, ojioBa U antoMuHus. KpemHuii kak
MHUKpo3JieMeHT. Oco0ast pojib HOHOB ILEJI0YHBIX METAJUIOB B OMOJIOrMYECKUX CUCTEMAX.
®epmentsl. Homenknarypa, knaccudukanus. benkosas npupona pepMeHTOB. AKTUBHBIH
LHEHTp. Y4dacTok cBs3bIBaHUA ¢ cyOcTparoM. Kodakropsl ¢pepmentoB. KopepmeHnTsl u
IPOCTETUYECKUE TPYHIbL. X0J0(PEepMEHT U anopepMeHT.

Kunernyeckas cxema u ypaBHeHue Muxasnuca. CraunoHapHasi, IpeJcTalliOHApHas U
pellakcallioHHasi KMHETHKa. ABTOKaTaluTHueckue (epmeHntHble mpouecchl. CKOpOCTH
JJeMeHTapHbIX craguil. KuHeTnka WHaKTUBaLMM W JEHATypauuud (EpPMEHTOB.
DneMeHTapHble aKThl (DEPMEHTATUBHBIX pEaKIUi B paMKax TEOPUH IE€PEXOHOTO
coctossausi.  CyOctpatHas  creuuduuHocts  ¢epmeHToB.  KOHKypeHTHBIE U
HEKOHKYPEHTHBIE HHTUOUTOPBHI.

Karanmutuueckue cBoiictBa pepmentoB. KuneTnka peakiuii hepMEHTaTUBHOT'O KaTaIH3a.
Mexanu3mbl (hepMEHTATHBHBIX peakuuid. Perynsanus akTuBHOCTH (pepMeHTOB. BrnusHue
HOHOB BOJIOpPOJIa W HMOHOB MeTaioB. pH-3aBucuMocTH (DepMEHTATHBHBIX PEAKITUH.
3aBUCUMOCTb CKOPOCTH PEaKLUi OT TEMIIEPATYPHI.

Perynstopusie  gepmeHThl.  AutocTtepuueckue  QepMEHTBI M MOJYJSTOPHI.
IIpodepmentsl. MU3odepmenTs. MyTanuu 1 akTHBHOCTH ()EPMEHTOB.
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25. MonekynspHble MEXaHU3MbI JeicTBUS (epMeHTOB. ['uiposas3sl: MEeNCHH, XUMOTPHIICHH,
kapOokcunaza, nupodocdaraza. Ilpumenenue QepMeHTOB W WX HMHTHOUTOPOB B
MeauuuHe. HWmxeHepnas sH3uMousiorus. Mctounukun — depMeHTOB. XHUMHUUYECKas
MoauduKausa, UMMOOWIHM3anusid Hu crabuiusanus (QepMEeHTOB, MMMOOUIN30BAHHBIC
KJIETKH.

26. MeTtabomm3m. OOMEH BellecTB M OMOdHEpreTHKa. TepMoIHHaAMUYecKass 00eCIIeYeHHOCTh
6uonporeccoB. MeTaboaM3M KaKk COBOKYITHOCTb ITPOIIECCOB aHA00IM3Ma M KaTaboau3Ma.
Uctounuku yriepona, Kuciaopoja, a3oTa M BOAOpoOAa JUISl JKU3HENEATEIbHOCTH
opranu3MoB. Amdubonndeckne nponecchl. ABTOTpodbl U TerepoTpodsl. Craguu
MeTaboar3Ma.

27. HenJeHTUYHOCTh KaTa0OJIMUYECKUX W aHAOOJIMYeCKUX TMyTed. YPOBHHM pPEryJsuH
MeTabonu3zma.  Meroax  HM30TOMHBIX  METOK B H3yuyeHMH  MeTabonm3ma.
I'mukonu3 u ero craguu. bpokenue u apixanue. CriuproBoe OpoxeHue. Jlpyrue THIIBI
OpOXKEHUS.

28. Lluxn TpukapOOHOBBIX KHCIOT. ['enokcunaTHbIi k1. PochOoriroKOHATHBIN MyTh.

29. OxucnutenbHoe (ochopunupoBanue. llpuunHa sSAOBUTOCTH MbIbsIka. OKUCIEHUE
XKHUPHBIX KUCIO0T. OKUCIUTENBHOE PaCIIEIVIEHNE aMUHOKHUCIIOT.

30. buocuHTe3 yrieBoaOB, JUMUAOB, AMHUHOKHCIOT, MOHOHYKJICOTHIOB. Tumuaunart-
CHUHTETa3a Kak MUIIEHb B XUMHOTEPANHNHU PaKa.

31. ®orocunte3. buosnepretnka u poabr AT®. Jlokamuzamus u cBoiictBa ATO.
CrannaptHas cBoOoHas sHeprus ruaponnsza AT®. Anenunarnas cucrema. Poibs noHOB
maraus. Ilytm  depmentatuBHOrO mnepeHoca ¢ocdaTHeix Tpynn. Pomp AT wu
nmupodochata. MexaHU3M OKHUCIUTENHHOrO GochopmmpoBanuss U (HOTOCUHTE3A.
DneMeHTHI TEPMOJUHAMHUKHU OTKPBITHIX CHUCTEM.
Xumust  Ouosormyeckoil  ¢ukcanmu aszota armochepel. Hutporenasel.  A30T-
(uKcHpyIOIIe OPraHU3MBbI U CENBCKOE X03SIICTBO.

32. buonomuMmepbl W HacleACTBEHHOCTh. [eHetmueckas ¢ynkmus JHK. Xpomocomsr.
[Ipokapuotrer u sykapuorel. Pemnukamms JIHK. ®epmentst Ouocuntesa JIHK.
Tpanckpurus: 6uocunre3 PHK na JIHK.

33. ®epMeHTHl  TPAHCKPHUIMIUU. Perynsmusi 9SKCOpPEecCMu TEHOB TNpU  HHHUIMALNU
TpaHckpunuuu. Omneponsl. Omneparopsl. Penpeccopbl. AxkTuBaTOpbl. TpaHchasuus.
I'enernueckuit koa u ¢pynkuuu TPHK.

34. CroiictBa reHetndyeckoro koma. Komupyromme »simemeHTBl. (CoCTaB  KOIUPYIOIINX
TPUILIETOB.

35. KogoH-aHTHKOIOHOBEIE B3aHMMOCHCTBH. Avmaoammin-TPHK -cuaTe TA3EI.
PuGocomser u 6uocunTes 6enkoB. CTpykrypa pudbocom. Camocoopka pubocom.

36. Drambl  OmocuHTe3a OenkoB. MHunmanms. Dionramws. TepMuHamus. DHepreTuka
O6uocunTe3a 6enkoB. Perynsus OnocunTe3a OeIKoB.

37.T'ennas wmxeHepus. Boimenenne renoB u nonydenne k/IHK. Tlonwmepasnasi mermHas
peakuus. Bekropel. MonekyisspHple MeXaHM3Mbl MyTareHe3a. MyTareHe3 I€HOB U
OeJIKoBast HHXKEHePUs.

38. I'ennast uHKeHepust 1 OMOTEXHOJIOTUS. | eHHO-UHKEeHEepHbIe UHTEP(PEPOH, TOPMOH POCTa,
WHCYJIMH. ODKOJOTUYECKHE W OTUYECKHE NPOOJeMbl TEHHOW WHXXCHEpUHU. [eHbl u
reHoMuka. ['eHom yenoseka.

39. MosnekyisipHbIE  acTeKThl JIbIXaHHs 4YelloBeKa. XWMHUS JAbIXaHWS. [ eMorimoOuH Kak
MEPEHOCYUK  KHUCIOpoaa.  B3auMopeHCTBHs ~ CyOBEOMHMI[  TIeMOIJIOOMHA |
KOOIIEPaTUBHOCTh IIpOLIECCa CBSA3bIBAHUS KHCIOpoaa. MyTaHTHbIE T€MOIVIOOMHBI U
3a00JIeBaHHs KPOBH.

40. Xumuss ummyHuteta. MMmyHHbI oTBeT. CTpykTypa aHTUTEd. WMMYHOTIIOOYIWHBI.
Jlerkue ¥ TsDKenble Lend. BapuaOenbHble M MHBAPUAHTHBIC YYaCTKU. AHTUTEHBI.
Kommuiekcol anturen — antureno. B- u T-nmumdouutel. KoMmieMeHT u ero KOMIOHEHTHI.
Nmmynonedpunutsl. [Ipodnema CITNa.
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41. Xumus HeHpoosHJOoKpuHHOM perymsiuuu. Heiiponsl. Cunancel. Heiipomenuaropsi.
AUETHIXOIUH U aleTHIXOJUHACcTepa3a. MHrubuTopsl aneTmixoduHAICcTepasbl. XUMHUS
HepBHOM mepenaun. Heiponapanutuyeckue siael. HeiipornenTuael. OHKedaauHbL.
Ounopdunbl. ONMHUOUIHBIE TENTH/IBI.

42. DHIOKpPUHHBIE KeJie3bl U TOPMOHBI. XHMMHUYECKas CTPYKTypa ropMoHOB. CTepoHIHbIE
TOPMOHBI KOPbl HAJINOYEYHWKOB M TMOJOBBIX >Kejie3. AJpeHalUH M HOpaJIpeHaJuH.
MounekynspHble JeHCTBUS TOPMOHOB. AJIEHWIATIMKIIa3Has cuctema. Perentopsl.

43. Xumus 3penus. Cerdatka u (OTOpEHENTOpBl. 3pHUTENbHBIE TUTMEHTHL. PomorcuH.
dorousomepuszanus peTuHas. JIromupoponcux u METapOJOIICUHBI.
DOTOMHUIIMMPOBAHUE HEPBHOTO MMITYJIbCA.

44, Xumusi MBIIIEYHOTO COKpamieHusi. Muo3uH. AKTUH. AKTOMUO3UHOBBIA KoMIUIeKke. AT®D-
a3Has aKTUBHOCTh MHO3MHA. CompsikeHue BO30YKIEHHMS M cokpauieHus. Posib nOHOB
MarHusl, KaJIbIUsl U CYIb()ruApUIbHBIX TPYIIL

45. Xumust akTHBHOTO TpaHCMeMOpaHHOTo repeHoca. CTpykTrypa U GyHKIIMA OMOMEMOpaH.

46. CucteMbl aKkTUBHOTO IIEpeHOCa MPOTHUB IpaJJUeHTa KOHIIEHTpaluu. Poib HOHOB HATpus U
kanmusi. ATd-a3nas cucrema. HarpueBbiii HacoCc. AKTUBHBIA MEPEHOC AMUHOKHUCIOT U
caxapos.

3K3AMEHAHI/IOHHI)II7[ BMJIET Ne 1
o nucuumimnae: XuMu4ecKHe 0CHOBBI OMOJIOrH4eCKUX MPOLECCOB

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

2. MuxkposnemeHTsl. Poib MOHOB jKene3a, MeIW, IIMHKA, MapraHiia U KoOaibTa B
OMOJIOTNYECKHX MPOLECCaX.

3. OHJOKPUHHBIE JK€J€3bl W TOPMOHBIL. XHMHUYECKas CTPYKTypa TOpPMOHOB.
CrepouiHble TOPMOHBI KOPBI HAIMOYEUYHUKOB U TIOJOBBIX JkKejie3. AAPEHAINH U HOpaApEHAIH.

buner oGcyxieH 1 yTBep)KJIeH Ha 3acelaHuM Kadeapbl

3aBenyromumii kageapoit A.M.Canamos

3K3AMEHAIIMOHHBIN BUJIET Ne 2

ITo nucuunivHe. XuMH4YeCKHE OCHOBDI OHMOJIOrHYeCKHX nmpomeccon

1. benku. MonekynsipHas macca, pazmep u popma 6€TKOBBIX MAKPOMOJIEKYI. MeTo b
BeIZIeIeHUs OenkoB. Knaccudukarus 6eKoB.

2. ®epmentsl. Homenknartypa, kinaccudukainus. benkoBas mnpupoga (GpepMeHTOB.
AKTUBHBIN IIEHTpP. YUacTOK cBsi3bIBaHMS ¢ cyOcTparoM. KodakTops! ¢pepmentoB. KohepmeHnTs
1 TIPOCTETHYECKHUE TPYMITBL. X0JI0(hEPMEHT U aroGepMEHT.

3. T'ennas umxeHepus u OuorexHonorus. I'eHHO-UH)KEHEpHbIE UHTEP(HEPOH, TOPMOH
pocTa, MHCYIMH. OKOJOTMYECKHME M OSTHYECKHE MpoOJeMbl T€HHON WHXKeHepuu. ['eHbl u
reHoMuka. ['eHom yenoseka.

Buner oOcyxieH 1 yTBepKIeH Ha 3aceaHuu Kadeapsl

3aBeayrommii kKageapoit A.M.CanamoB
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9. YYEBHO-METOJNYECKOE U MH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIHUIIVIMHBI
9.1. YueOHnas iuTeparypa:

a) OCHOBHAs JIUTEpaTypa:
1. 4. Koneman, K.-I'. Pem. Harnsanas Ouoxumusi. M. «Mupy, 2000 1.
2. B.IL. Komoga, B.H. llIBenoBa. buoxumus. M. «/Ipoday, 2004 r.

0) JomosIHMTeJbHas JIMTepaTypa:

1. 1O0.b. ®ununmnoBuy. OcHoBEI Onoxumuu. M. "Beicmas mkona" 1985r.
2. A.Jlenunmxep. OcHoBbl 6noxumun. M. "Mup" 1989 r.
3. . 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

NogakrowhE

9.3. IlporpammHoe o0ecnieueHue

VYHuBepcurer oOecredeH HEOOXOOUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO
pacnpocTpaHsIeMoro NporpaMMHOro 00ecreueH s, B TOM YHCJIe 0T€Y€CTBEHHOIO MPOU3BOCTBA.

Kaxxnpiii oOyuaromiuiicst B TeueHHne BCEro neproja ooydeHus: odecrnedeH MHIUBUYaIbHbIM
HEOTPaHUYEHHBIM JOCTYIIOM K JJIGKTPOHHOW HH(OPMALMOHHO-00pa30BaTEeIbHON cpese
YHHUBEpCcUTETa W3 Jr00H TOUYKHM, B KOTOPOM MMEETCs JOCTyll K HWH()OPMALHUOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTH «/IHTepHET» Kak Ha TEPPUTOPUU YHUBEPCUTETA, TaK U BHE €€.

YHuBepcutrer oOecmeueH CIEeAyIOMUM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOTO

oOecrieyeHus.
1. JInuensmoHHOE nporpammHoe o0ecnieueHue, uenonbzyemoe B Marl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”

1.4. AatuBupycnoe I10 Eset Nod32

1.5. CrpaBouHo-nipaBoBasi cucrema “KoHcymbTaHT”

1.6. CrpaBouHo-nipaBoBasi cucrema “I"apant”
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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

OnexkTpoHHas OuOnmoTeka omHmaiH «EmxuHOE

00pa3oBaTeIbHBIM pecypcam»

OKHO K

http://window.edu.ru

«O6pazoBarensHbId pecype Poccum»

http://school-collection.edu.ru

OenepanbHplil  00pa30BaTENbHBIA  MOPTAN:  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 "KOHCYJIbTAHT CTYJIEHTA".
OMOIMOTEeKA TEXHUIECKOTO By3a

OneKTpoHHAs

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-0nbmoTeunas 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, JOCTYIHA 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://elibrary.ru/defaultx.asp
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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 3aHATHSAM HEOOXOJIUMO BOCIOJIB30BATHCS
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 J1a0OpaTOpHO paboOTHI CTyIEHT O(OopMIIsIeT 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 6ammoB 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 coorBeTcTBuH ¢ TpeboBanmsmu OI'OC BO mno cnenmansaocta 04.03.01. «Xumust
(ypoBeHb OakamaBpuata)», YTBEPKICHHOTO MpHKa3oM MUHHUCTEpCTBa OOpa3oBaHHsI U HAYKH
Poccuiickoit ®enepanuu ot 17 wuronss 2017 r. Ne 671

[Iporpammy cocTaBui

npodeccop Kadeapsl XUMUU Canamos A.M.

Pabouas mporpamMma yTBepiKIeHa Ha 3aceaHnnuu Kadenpsl XUMUU

ITporokon 3acenanus Ne 8 OT « 22 » ampensd 2026 T.

Pabouyast nporpamma oo0peHa yueGHO-METOJUUECKUM COBETOM

XHMHUKO-OMOJIOTHYECKOTO (baKVJ'IBTeTa

[Mpotokon 3acemanust Ne _ 6 oT « 28 » ampens__ 2026 .
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CaeneHusi 0 mepeyTBepKICHUH NPOrPaMMBbI Ha OYepeIHOoH Y4eOHbIN 1o u
perucTpanum u3MeHeHui

YueOHBIN
rof

Pemenue
Kageapsl
(Ne  mpotokoua,
Jiata)

BuecenHble U3MEHEHUS

IMonmucs 3aB.
kadenpoit
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