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1. HEJIX OCBOEHUA JUCHUIIJINHBI

3HaYNTENbHBIN Tporpecc (yHIAMEHTAIBHBIX W TPUKIAIHBIX HCCIEIOBAaHUNA B 00JacTsX,
JeKAIUX HA CTBIKC XUMUU W Ouonoruu (MOJICKYJISIpHAas OWOJIOTHs, OHOJOrHYecKas XHMHUs,
OvoopraHuveckass XMMHUsS, MEIUIMHCKAas XUMHA, (apMaKoIOTHs) OKa3blBaeT M, IO OICHKaM
JKCIEpTOB, OyJeT OKa3blBaTh Bce Ooyiee BO3pacTarolliee BIMSHUE HA BCE CTOPOHBI IKH3HU
COBpeMEHHOro obmecTBa. Kpome Toro, yxe B HacTosllee BpeMs CyIIECTBEHHO BO3POCIH TPeOOBaHUS
K 0e30MacHOCTH W KauyeCTBY KOHTAKTHPYIOIIMX C YEJIOBEUYCCKUM OPraHU3MOM MPOJYKTOB
OpPraHMYeCcKOTO0 CHHTE3a, cdepa MPUMEHEHHs M pa3HooOpa3ue KOTOPHIX IMOCTOSHHO PACTyT. ITO
TpeOyer Ooisiee TIyOOKOro TIOHMMAHHS CTpOEHUS M (GYHKIMA TMOTEHIHUAIbHBIX OWOMUIIIECHEH
(U3UOTIOTHYECKN aKTUBHBIX BEIIECTB. TakuMm 00pa3oM, 3HAHHE XMMHUYECKHX OCHOB OMOJOTHYECKUX
NPOIIECCOB CeHuac SBISCTCS OJHMM M3 HEOOXOJWMBIX KOMIIOHEHTOB 0a30BOTO XUMHYECKOTO
YHHUBEPCHUTETCKOTO 00pa30BaHusl.

LeasiMu ocBOeHHS] TUCHHUILIMHBI «XHUMHYECKHE OCHOBBHI OHOJOTHYECKHX MPOLECCOBY
SIBJISIIOTCSI, BO-TICPBBIX, YSICHEHHE M YCBOCHHE TOTO, KaK CBOMCTBa OMOMOJIEKYN 3aBHUCAT OT HX
CTPOCHHUS, M BO-BTOPBIX, I[OHMMAaHUE OOIIHOCTH TPHHIUIIOB, 3aKOHOB W JBIXKYIIUX CHJI,
YIPABISIFOIIMX XUMHUUYSCKHMH peakiusmMu in Vitro u in vivo.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Kypc «Xumuueckre OCHOBBI OHMOJOTHMYECKHX MPOIECCOB» BXOIUT B 00s3aTENbHYIO
yacTh JAMCLMIUIMH; Hu3ydaeTcs B 6 cemectpe. Ero  BaxkHeiied colepikaTenbHO-METOJUUYECKON
OCHOBOI1 SBJSIETCS OOIIMKA KypC OPraHMYeCKOM XMMUH, a TaKKe OTAEIbHBbIC pa3felibl KypcoB OOIIei
XHMMHH U CTPOCHUS BeniecTBa. JIornueckoi OCHOBOM SABJISIFOTCS MOJYYEHHBIE paHEe MPEACTABICHUS O
3aBUCHUMOCTH CBOMCTB OpPraHMYECKMX COECOUHEHMH OT MX CTPOEHUS M O BaXXHOCTU IIOHMMaHUs
MEXAaHU3MOB OpPraHMYECKUX PEaKIMH, KaK OCHOBBI YIPABJIEHUS XUMHUYECKHMMM Hporeccamu. Jlis
YCIIEIIHOTO M3Y4YEeHHs XMMHUYECKUX OCHOB OMOJIOTMYECKHUX IIPOLECCOB CTYAEHT JOJDKEH 3HaTh
CHOCOOBI MOJYYEHHUS M XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COECTUHEHHH, MX
HOMEHKJIaTypy, MPOCTPAHCTBEHHOE U AJIEKTPOHHOE cTpoeHne. Heo6xonnmo nmers 6a30Bble 3HAHUS O
KMHETUKE XMMUYECKUX peaKlui, IPUHLIUIAX padOThl KaTAIU3aTOPOB U MHTMOMTOPOB. 3HAHHE OCHOB
oOmielt Omosoruu (MpeiCTaBlIeHUs] O CTPOCHUU KIJIETKH U €€ COCTaBHBIX YacTel) TakXke CIOCOOCTBYET
OoJtee TIIyOOKOMY MTOHUMAHUIO Kypca.

Taoauna 2.1.

CBsi3b  IUCHUIIMHBI  «XHMHYECKHE OCHOBbI  OMOJIOTMYECKHX  TMPOIECCOB» €
NpeAecTBYIOIUMH JUCHMIIVIMHAMU U CPOKH UX U3YYCHUS

JIMCUMIUTNHBL, TPEIIIECTBYIONINE IUCIHUILTAHE Cemectp
Kon «XUMHYECKUE OCHOBBI OMOJIOTHYECKHUX MTPOIIECCOBY
JCITUTLITHBI

b1.0.24 buosiorus ¢ ocHOBamMu 3KOJIOTUU 1
b1.0.06 Heoprannueckas xumus 1,2
b1.B.19 CtpoeHue BeliecTBa 5
51.0.07 Opranunueckasi XUMUs 5,6
b1.0.08 dusnueckas XUMHUI 5,6




Tabéauna 2.2.

CBs13b JTUCHUILINHBI «XHMHYeCKHE OCHOBBI 0MOJIOTHYECKHX nmpoueccoB» € MOCJaeaAyrommuMu
AUCHUIIVIMHAMHA U CPOKU UX U3YUYCHUH

Kon JucuMImneel, CleAylonme 3a JUCHUIUITMHON Cemectp
JIACIUTUIAHBI «XUMHUYECKUE OCHOBBI OMOJIOTUIECKHX TIPOIIECCOB)

b1.0.16 dusnueckre METOIbI UCCIIENOBAHUSI 8

b1.B.18 BBICOKOMOIEKYIIIPHBIE COCIUHEHUS 7

b1.0.10 Komnonguasa xumus 7

b1.B.05 Teopernueckne OCHOBbI HEOPraHUYECKON XUMUU 10

B pesysabTare ocBOeHUSI AUCHUILINHBI 00y4aIOLIUIICS JOJIKEH:

3HATh:

- CTpOEHHME U CBOMCTBA Ba)KHEHIIMX OMOMOJIEKYJ: OENKOB; HYKJIEMHOBBIX KHCJIOT; JMINIOB;
MOHO-, OJIUIO- U IOJHMCaXapHuIo0B;

- TpUHOUNB (HEPMEHTATUBHOTO KaTallu3a M PEryJupoBaHus (EpPMEHTATUBHOW aKTHBHOCTH,
BaKHEHIINEe KO-PaKkTOphl U KO-PEPMEHTHI;

- CTpoeHHEe U (PYHKIIMU UMMYHOTJIOOYJIHMHOB;

- CTPOEHHE, METO/IbI OJTYUYECHHUS U IPUMEHEHUS a03UMOB;

- OCHOBBI TJIUKOJIN3A;

- OCHOBHBIE MPOIIECCHI IIUKJIa TPUKAPOOHOBBIX KHUCIIOT;

- CTpPOCHHE BaXKHEHIIUX HAIMOJEKYJSPHBIX CTPYKTYp: (QUOPHIUIAPHBIX OEIKOB, JMIUIAHBIX
MeMOpaH, KIETOYHBIX CTEHOK I'PaMM-TI0JIOKUTENBHBIX U TPaMM-OTPHUIIATENIbHBIX OakTepuil;

- CTpoeHue ¥ PYHKIIMU HYKJIEUHOBBIX KUCJIOT;

- IPUHIIUIBI ACHCTBUS BaKHEHIIMX aHTUOMOTHUKOB U CYJIb(aHUIaMHIOB.

yMeTb:

- OOBSICHUTh M Ha KaueCTBEHHOM YpPOBHE MpeCKa3aTh 3aBHCUMOCTh Ba)KHEHIIUX CBOWCTB
OMONOIMMEPOB OT UX MOHOMEPHOI'O COCTABA;

- u300paxarb CTPYKTYpY MOHO- U ITOJIMCaXapu0B B Bujae popmyin Xeyopca;

- JleNaTh 3aKJIIOYeHHs O MPUPOJAE WHTMOMTOpPA, OCHOBBIBASICH HAa M3MEHEHUSX 3aBUCHUMOCTHU
«KOHIEHTpAIHs CyOCTpaTan-«CKOPOCTh (ePMEHTATUBHON PEAKLIUNY;

- u300paxarb CTPYKTYpY NPUPOJHBIX AMUHOKHCIIOT B BUE popmyn Puiepa.

BJIaJIeTh:

- COBPEMEHHBIMU NPEACTABIEHUH O PALIMOHAIBHOM NPUMEHEHUN BUTAMHUHOB;

- OCHOBaMH MOJEIMPOBAHUS NEPEXONHBIX COCTOSIHUM PEAKIMN M MOAXOAAMU K CHHTE3Y



a03UMOB;

- METOJMKaMH CHHTE3a BOKHEHIIIMX MPHPOJHBIX aMUHOKHCIIOT U CIIOCOOAMH PAaCIICTIIICHHUS
paremMaros;

- METOJaMH OIPEICICHIS )KUPHOKUCIOTHOTO COCTaBa JIMITHJIOB;

- MCTOAaMH Ka4YCCTBCHHOI'O aHalin3a YrjICBOIOB.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIAITJIMHBI

[Iporiecc M3ydeHus: MUCHUIUIMHBI HANpaBlIeH Ha (OPMHPOBAHUE DIIEMEHTOB CIIEAYIOLIMX

komrereHuil B coorserctBuu ¢ ®I'OC BO u OIIOII BO 1o nanHoMy HanpaBiI€HHUIO TOATOTOBKHU:

Tabnuya 3.1.
Kon HanmeHoBaHue HNuaukarop B pe3yibTarte ocBOeHMst
KOMIIETEHI KOMIEeTeHLHH AOCTHKEHMS AUCUMILUIMHBI 00y4yarouiicst
0 KOMIeTeHIINH HOJIKeH:
Yuueepcanvnvie komnemenyuu (YK) u unouxkamoput ux 0ocmuoscenus
YK-3 Cnocoben YK-3.1. 3HaTh - METOAUKHU
OPraHN30BLIBATH u | [Tonnmaer >ddexTrB- | GopMHPOBaHUS KOMAHI;, METOJBI
PYKOBOAUTH  PabGoToOii | HOCTh HCHOJB30BAHUS | pa3paboTKu KOMAaHJTHOM
KOMAaH/IbI, BBbI- | CTPaTeTUd COTPYIOHHM- | CTpaTernd U 3(PQPEKTUBHOIO
padaTbiBasi  KOMAaHJA- | YeCTBa JJIs JIOCTIDKE- | PYKOBOJCTBA KOJIJIEKTUBaMU;
HYI0 CTpaTeruio JuUisl | HUs MOCTABJICHHON | OCHOBHBIE TEOPHH JIUAECPCTBA MU
AOCTHKEHHSI  TOCTaB- | LIETH, OTpenensieT | CTHIM PYKOBOJCTBA.
JICHHOM 1eJIH CBOIO POJIb B KOMaHJE Ymers —  paspabaThiBaTh
YK-3.2. KOMaHI-HYIO CTpaTeruio;

INornmaet ocobOeH- | GhopMynupoBaTh 3aJa4d  YJICHAM
HOCTH [IOBENEHUS | KOMAaHIBI inic: IIOCTHIKEHUS
BBIICJICHHBIX ~ TIPYMN | MOCTABJICHHOW II€JIM; TNPUMEHSTH
mrofel, ¢ KOTOphIMH | 9 (HEKTUBHBIC CTHIM PYKOBOJCTBA
paboraer /B3arIMO- KOMAaH/IOM.

JEHCTBYET, YUUTHIBAET
HUX B CBOEH IeATelb-
HOCTH (BBIOOp KaTero-

Baagers: - YMEHUEM
aHAJIM3UPOBATh, MPOEKTHPOBATH U
OpraHU30BBIBaTh KOMMYHHUKaIlUU

puil  Tpynm  Jrojen B KOMaHJE JJIS1 JOCTIDKEHHUS II0C-
OCYIIIECTBIISECTCS TaBJICHHOM LN, METOJaMH
oOpa3oBarenbHON OpPraHu3alUu U YNPABICHUS KOJI-

opraHuszarueil B 3aBU-
CUMOCTH OT lejei
IOATrOTOBKH — 10
BO3pPacTHBIM  OCOOCH-
HOCTsAM, IIO DOTHHYECC-
KOMY WIIH DEJIMTHO3-
HOMY TPHU3HAKY, COLHU-
aNbHO HE3aIUIIICHHBIE
CIOM  HaceleHus |
T.I1.)

YK-3.3.
[IporHosupyet
pe3yIbTaThI
JIeICTBHS)

(mmoc-
JIUYHBIX

JICKTHUBOM.




NEUCTBUH W ILIAHU-
pyeT TMOCIea0BaTEIb-
HOCTb  IaroB IS
JTIOCTHKCHHS
3aJJaHHOTO Pe3yJIbTaTa
YK-3.4.
OddeKkTHBHO
B3aUMOJICUCTBYET c
JIPYTUMU YJIEHAMH KO-
MaH/Ibl, B T.4. Y4aCTBYET
B oOMeHe wuH(poOpma-

Oowenpogpeccuonanvusie (OIIK) komnemenyuu u UHOUKAMOPLL UX 00CHUINCEHU

OIIK-3

Crocoben
HPUMEHSTh PacyeTHO-
TEOPETUICCKHE
METOMBI Ui U3yYCHUS
CBOMCTB BEIISCTB M
IIPOLIECCOB c ux
y4acTUEeM, HCIOJb3Ys
COBPEMEHHOE
IPOrpPaMMHOE
obecrnieuenre W 0a3bl
IAHHBIX
npogeccuoHaIbHOIO
Ha3HAYEHUS

mue, B3HaHUI-MH U
OIBITOM, U MPE3EHTALUN
pe3yIbTaToOB paboThI
KOMAaH/IbI

OIIK-3.1
[Ipumensier

TEOPEeTHUYECKHE U TONy-
SMIUPUIECKHE MOIETH
MpH  pemeHuW  3aaa4d
XMMHUYECKOM  Hampas-
JIEHHOCTHU

OIIK-3.2.
Ucnonbp3yet
CTaHJapTHOE MpPOTpaM-
MHO€E obecreyeHue,
CIeIATN3UPOBaHHBIC
0a3pl JaHHBIX TpU pe-
meHnn 3aja4  npodec-
CHOHANbHOW  HampaB-
JIEHHOCTHU

3HaTb: OCHOBHBIE TMOHATHS
TEOPUHU BEPOSITHOCTU u
MaTeMaTU4eCKOMH CTaTUCTHUKHU,
METO/IbI aHalIn3a YHCIICHHBIX
JTaHHBIX

Ymerb:  CTpouUTh  MOJENH
COCAMHECHUN B TIporpaMMax Jyis
TPEXMEPHOTO MOJICITUPOBAHNS;
MIPOU3BOAUTH pacyer

TreOMETPUYECKUX U TOTOJIOTMYECKUX
XapaKTEepUCTUK MOJIEKYII

Baaners: HaBbIKAMHU
NPUMEHEHUS pacdeTHo-
TEOPETUYECKUX  METOJOB  JUIA
pacuera CTPYKTYPHBIX
XapaKTepUCTHUK  MOJIEKYJ, ux
PEaKIMOHHOW  CHOCOOHOCTH M
JIpPYTruX  CBOMCTB  BEUIECTB  C
UCIIOJIb30BaHUEM COBPEMEHHOTO
MpOrpaMMHOTO obOecriedeHnus u 0a3
JTAHHBIX npoQecCHOHATLHOTO
Ha3HAUCHHS

Ipogheccuonanvuoie (I1K) komnemenyuu u uHOUKAMOPbL UX OOCHUINCEHUA




K-1

Cnocob0eH BbIOH-
paTh U HCNOJIB30BATh
TeXHU4YeCKHe  cpel-
cTBa H METOIBI
HCIIBITAHUH Ui pe-
IEeHUs  MCCJIeN0Ba-
TeJbCKHX 3aJa4Y XH-
MHUYE€CKOW NPOMBIII-
JEHHOCTH, IIOCTaB-
JIECHHBIX CIEelHAJIHC-
ToM 00Jiee BBLICOKOH
KBaJM(puKkauuun

MnK-1.1 [IpoBoauT
AKCIIEPUMEHTAIbLHBIC
u (WIM) pacyeTHo-
TEOpETHYECKHUE Hcce-
JOBaHHsI B paMKax
MPEAJIOKEHHOTO
r1aHa

IIK-1.2. Cucremaru-
3upyeT uH(popmanuio,
MOJIYYECHHYI0 B XOJI€
COOCTBEHHBIX HCCIIe-
JIOBaHUM, AaHAIU3UPY-
€T €€ U COIOCTABIISIET
c JTUTEPATyPHBIMH
JAHHBIMU

3HAaTh: - CTaHJapTHHIE
MPUEMBbl BBITIOTHEHUS TPOCTEH-
IIUX aHAJIUTHYECKHUX OIBITOB;

- TUNBl  (PYHKIMOHAIBHBIX
MaTEpHUaJIOB B XUMHUYECCKOU TeX-
HOJIOTHH: KaTaJlM3aTOPhI, aJICoOp-
OCHTBI, SJIEKTPOIBI, MEMOpaHHI,
CEHCOPBI U JIp.

- (yHIaMEHTaIbHBIC KpPH-
tepun 3()PEeKTUBHOCTH HCIIONB-
30BaHUS  CHIpbS W JHEP-
ropecypcoB B XTC, oCHOBHbIE
HAIPaBJICHUs TOBBIIICHUS 3(¢-

q)eKTI/IBHOCTI/I HUCITOJIb30BaHUA
CBIPDBEBBIX W  DHEPreTHYCCKUX
pecypcoB

YMerTb: - NpPUMEHATh THIIO-
BbIE€ [IPUEMBI aHAJIM3a BEIIECTB U
MaTepHaloB;

- TOJb30BaThCS CTaHAAPT-
HbIM 000pY/ZOBaHMEM XUMHYEC-
KOH J1abopaTOpuM NpH pelIeHUun
yueOHbIX 3aJlau Kypca aHaJIUTH-
YECKOU XUMHUH;

- CHUCTEeMaTU3UpOBaTh Mare-
pHaisl 10 COCTaBy, CBOMCTBAM U
(GYHKIMOHATIBHOMY Ha3HAYCHMIO;

- OLUEHUTh BECh  Ipo-
MBIIJIEHHBIN 00BEKT KaK
0OJBIIYI0  XHMHUKO-TEXHOJIOTHU-
YECKYI0 CHCTEMY M TIPaMOTHO
OnmucaTh €€  UEepPaAPXUUYECKYIO
CTPYKTYDY,

- HCNOJNb30BaThb TEOPETH-
YeCKUE  IPEICTaBICHUS  AJIA
000CHOBaHHUsI BbIOOpa TOTO WIIU
MHOTO METO/1a aHAJIN3a;

- TPaMOTHO aHaJU3UPOBAThH
IIOJIyYEHHBIE PE3YyJIbTaThl, COIO-
CTaBJIATh C HUMEIOLIUMHUCT B

JIUTEpaType;
- OLEHUTh HAy4YHYK HO-
BU3HY, IIPAKTUYECKYI0 3HA4U-

MOCTb U JTOCTOBEPHOCThH PE3YJIb-
TaTOB HAYYHBIX UCCIIEIOBaHUI.

Baagerb: - craHaapTHBIMU
MHCTPYMEHTAJIBHBIMU METOJIaMU
UCCIICIOBAHMS OpPraHUYECKHUX
BELIECTB U MaTEPUAJIOB;

- HaBbIKaMH (HOPMYIUPOBKHU
Hay4YHOU HOBU3HBI, IIPAKTUYCKON
3HAYUMOCTH U JIOCTOBEPHOCTHU
pe3ynbTaToB COOCTBEHHBIX HAay4-




HEIX HUCCIICTOBAaHUMH.

4. OB bEM JIUCIIUIINHBI ¥ BUJBI YYEBHOM PABOThHI

Tabauua 4.1.
O0beM TUCUMIVIMHBI M BUIBI Y4e0HO padoThI
Buj yueOHoii padoThl Bcero 6
4acoB cemecTp
OO61ast TpyA0EeMKOCTh TUCIUTUTMHBI 216 216
AyIUTOpHBIC 3aHITHS 90 90
Jlexum 36 36
JlaGopaTopHble 3aHATHS 54 54
CamocrosTenbHast paboTa CTYACHTOB 99 99
Kontponb 27 27

5. COJEP)KAHUE JUCHUILINHBI, CTPYKTYPUPOBAHHOE 11O TEMAM
(PA3JIEJIAM) C YKA3BAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHNX NJIU ACTPOHOMMNYECKHUX YACOB ¥ BH/1I0B YUEBHBIX
3AHATHN

5.1. CTpyKTypa IMCHUILTHHBI

OO61mas Tpy10€MKOCTh TUCHUTUTHHBI COCTABISAET 6 3a4eTHBIX euHMIL, 216 Jacos.

Tab6anna S.1.
Buabi ®opMbI TEKYLIETO
Paznen = y4eOHoii padoThI KOHTPOJIfA
Ne | JlucuumiuHel | 3 ycneBaeMoOCTH
n/n 3
5]
o
JIEKITHS nmabop.. | cam.pa0.
1 AMMHOKHUCIOTBI 6 4 6 10
1 OEIKH.
2 DepMEHTBHI. 6 4 6 10
3. BrammHbL. 6 2 4 10 TecToBbIil KOHTPOJIb
4. | YruneBoabl ul 6 6 8 10 TecToBbI KOHTPOJIb




KJIETOYHBIE
CTCHKH.
Jlunu el 1

5. | GuomeMOpaHHI. 6 6 8 10 TecToBBI KOHTPOIIH
Hyxnennosbie

6. | KUCIIOTHI. 6 4 6 10 TecToBBI KOHTPOIIH
['opmonsi.

7. 6 4 4 10

8. MeTtabonusm. 6 9 4 10

9 AHTHTENA U UX 6 2 4 10
GyHKIHN.

10. | buomumeHwu. 6 2 4 9 KontponbHas padoTa.
UTOTO: 36 o4 99

5.2. Conep:xkanue THCHUNIUHBI « XUMUYECKHE OCHOBbI OHOJIOTHYECKUX MPOLECCOB)
AMHUHOKHUCJIOTHI U 0€JIKH

CrtpoeHre ¥ HOMEHKJIATypa MPUPOIHBIX AMHHOKHUCIOT. AM(OTEpHBI XapaKTep, OCHOBHEIC
XUMHYECKHE CBOWCTBA. 3aMEHHUMBIE M HE3aMEHMMbIE aMUHOKHUCIOTHL. IlenTunHas — cBs3b.
Knaccudukanus 6e1koB no GyHKIMSIM. YPOBHU OpraHu3anuu 0enkoBoil Mosekysbl. ubpuuisipHble
U T00yssipHble 6enku. OCHOBHBIE BUBI BTOPUUHONW CTPYKTYpPBI: O-CIIMpallb, [3-CIIOH, KOJIIareHOBas
cnupaib. o- U - kepaTuHbl. OCHOBHBIE THUIIBI B3aUMOAEMCTBUI MEXIy (pparMeHTamMH OelKOBOM
MOJIEKYJIbI, OIIpeIeNsiolIre ee GopMmy.

DepMeHTHI

Knaccudukanmss depmentoB. OcobeHHOCTH (PEPMEHTATUBHOTO KaTajau3a. 3aBUCUMOCTH
CKOpOCTH (hepMEHTATUBHOM peakui OT KOHIEHTpalMuu cyOcTpaTta. YpaBHeHne Muxasnuca-MeHTeH.
Yucno ob6opotoB (depmenta. DakTophl, YIPABISIONIME aKTUBHOCTHIO (epmeHToB. OOpaTtumMoe u
HEoOpaTUMOE, KOHKYPEHTHOE€ U HEKOHKYPEHTHOE WHIHOHpoBaHUE. PerypsTopHble (QepMEeHTHI.
Amnocrepudeckue (pepMeHThl. MexaHu3M JeMcTBUSL ~ XMMOTpHUIICMHAa U Ju3onuma. [‘umnoresa
WHAYLIUPOBAHHOTO COOTBETCTBHSI.

BuramuHbIl.

Kodaxkrops! u kopepmenTsl. CTpyKTypa U (PYHKIIMH BOJOPACTBOPUMBIX BUTAMUHOB. IloHsATHE
O CTPOGHMH U (YHKUUAX >KUPOPACTBOPUMBIX BHUTAMUHOB. MexaHH3M OaKTEpUOCTATUYECKOTO
necTBUs Cynb(paMuIoB.

YriieBoabl U KJ1eTOYHbIE CTEHKH

CrpoeHne u cBOMCTBa MOHOcaxapuaoB. XupanbHocTb. Popmynsl dumepa u Xeyopca.
Crepeounzomepust W TayToMepus MOHOcaxapunoB. Myraporauus. BoccranaBimuBaromme u
HeBOCCTaHaBIuBaroume aucaxapuiasl. [lonucaxapuael. ['oMmononucaxapuabl U reTeporoucaxapuibl.
[Tonmuyponunpl. XutuH. ['mamyponoBas kuciora. CTpoeHHE KIETOUYHBIX CTEHOK OakTepui.
I'muxonentuabl. MexaHusMm AeUCTBUSA IEHULWIIIINHA.

JIlunuabl u 6nomeMOpaHbI

OcnoBuble TN JUnHI0B. (QKupsel, BockH, hocdormurepuabl, CHOUHTONUIUIBI, XOJIECTEPUH).
OCHOBHBIE KUCIJIOTBI, BXOJAIINE B cocTaB TUNUA0B. CTpoeHne 6nomeMOpaH. JKuaKocTHO-MO3andHas
Moenb. [lepudepuueckre U MHTETPATbHBIC OCIIKH.

HykjenHOBbIE KHCJIOTHI

Crpoenne HykieoTunoB. I[lypuHsl M nupumuauHbl. TayToMepusi a30THUCTBIX OCHOBAHUI
HYKJICMHOBBIX KUCIIOT. Pubo3a u nezokcupudosa. [lepsuuHas 1 BTOpUUYHas CTPYKTypa HYKJIEHMHOBBIX



kucior. KommneMeHTtapHbie mapbl ocHOBaHMil. Bomopomnbie cBsaA3u, cTakuHr. Crtpoenue T-PHK.
MuHopHbie ocHoBaHuA. Tpernunas u uyerBeptuuHas cTpykrypa JAHK. Ilonstue o TpaHcmsauuu u
TpaHckpunuuu. OCHOBHbIE TPYIIIBI MyTareHOB.

I'opmonbl

Wepapxus peiictBus ropmoHoB. Kiaccuduxaisi TOpMOHOB IO MX XUMHYECKOH CTPYKTYpE.
Karexonamunsl, ctpoerne u GyHKIMH. Tupeouaabie TOpMOHBL. CTeporIHbIC TOPMOHBL. DHIOP(OHUHBI
u 3HKeanHbl. MexaHu3Mbl BOSHUKHOBEHUS HAPKOTUYECKOM 3aBUCIMOCTH.

Meta6oau3zm. O61uii 0630p.

I'ereporpodsr u aBroTpodsl. Karabommsm u anabomusm. Ctpoenue u ¢yHkumm ATO.
['mukonu3. AHa’spoOHOe U a3poOHOoe okucieHue roKo3bl. [ukin Kpebcea.

AHTHTEJA U UX QYHKIIUU

Nmvmynnter. AnTHreHbl. lloHATHE o0 CTpoeHMHM ©  (YHKIUSX HWMMYHOTJIOOYJIHHOB.
Karanutuueckue anturena. DH3UMbI U a03UMBI.

Bazkneiimue OuoMuIeHn

MemOpaHHbI€ pellenTOPhI, PepMEHThI, HOHHBIE KaHAIIbI KaK Ba)KHEHIINe OMOMUIIICHH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B mpouecce oOyuenust OyayT MCHOIb30BaHbl TPAAULIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTHH
(JiekIuu, CeMHUHaphl, NpPAKTUYECKUE pabOThl) M aKTUBHBIE HWHHOBAIMOHHBIE O0pa30BaTEIbHBIC
TEXHOJIOTHH:

1. Cemunap B [JMAJOrOBOM pEXUME NPUMEHSETCS B OCHOBHOM HIpU OOCYXICHUU
BBICTYIUICHUN CTYJEHTOB C JOKJIagamu (pedeparaMu)

2. TI'pymmoBoii pa30op pe3yabTaToB KOHTPOIBHBIX padoOT

3. Bcrpeun ¢ coTpyaHHKaMH B pyKOBOAHMTEISIMA MPOMUIBHBIX Ta00paTOPHi M TPEATPUSITHI
- IOTEHIIMATBFHBIMUA PA00TOATENSIMU BBITYCKHUKOB.

Jlonst akTUBHBIX 00pa30BaTENbHBIX TEXHOJIOTUI cocTaBiusieT 30%.

7. MEPEYEHDb YYEBHO-METOJIMYECKOTO OBECNEUYEHUSA 151
CAMOCTOSTEJILHOM PABOTBI OBYUYAIOLIUXCS MO JUCHUIIUHE (MOJIY.JIIO)

JIeKIIMOHHBIE 3aHATHSI TIPOBOASTCS 2 pa3a HEAeNo B 00beMe 2 4acoB U 3 Yaca JJadbopaTOpHBIX
3aHATUN B mectoM ceMmectpe. [locine OKOHYaHMS HM3ydeHHs KakIOM TEMbl CTYAEHTBI IPOXOIST
TECTUPOBaHUE, COOECEIOBAHNE, BBHITIOIHIIOT KOHTPOJIbHBIE paOOTHI.

7.1. IlepeueHb-y4eOHO-METOAMIECKOTO 00SCIIEUEHUS TSl 00 yUaIOIIUXCS 110 AUCITUTUTHHE:

1. 4. Konsman, K.-I'. Pem. Harnsanas 6unoxumus. M. «Mupy, 2000 T.
2. B.II Komoga, B.H. IlIsenosa. buoxumus. M. «/Ipoda», 2004 r.



7.2. Yxazanus 11t 00y4JaroIuxcs 10 OCBOCHHIO AUCITUTUTHHBI
Taoauna 7.1.

Conep:kaHue caMOCTOSITEIbHOMH Pa0d0ThI 00y4aI0OIIUXCS

NoNe Temvi/sonpocol, eviHOCUMbLE HA camocmoamenbHoe [K01-60 Dopmbl
n/n uzyuenue yacos pavomnsl

AMMHOKHCJIOTEI U O€IIKH cobecenoBaHue,
10 TECTOBBIN
KOHTPOJIb

DepMeHTHI cobecenoBaHue,
2. 10 TECTOBBIN
KOHTPOJIb
3 [Butamunsl C06ece;1013afme,
10 TECTOBBII
KOHTPOJIb

YTI1eBOABI U KJIETOYHBIE CTEHKHU Cobecenoanue,
10 TECTOBBII

KOHTPOJIb

5 JIunuapl 1 GHOMeMOpPaHBI cobecenoBaHme,
' 10 TECTOBBIH

KOHTPOJIb

6. [HyknemHOBEIE KHCITOTHI cobeceoBaHue,
10 TECTOBBII
KOHTPOJIb
! ["opMOHBI COGecenOBalvme,
10 TECTOBBII
KOHTPOJIb

8. Mertabonusm cobeceloBaHueE,
10 TECTOBBIN
KOHTPOJIb

9. |AnTuTena u ux byHKIUHA cobecenoBaHue,
10 TECTOBBIH
KOHTpPOJIb
10. cobecenoBaHme
buomuiieHn >
9 TECTOBBIN
KOHTpPOJIb

8. OHEHOYHBLIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U
MPOMEXYTOYHOM ATTECTAIIMA

INPAKTUYECKHE 3AJAHUSA



BOITPOCBI K CEMUHAPCKOMY 3AHATHIO Ne 1

Ilnan 3aHsaTHS:
1. [IpenMeT AUCIUTIITUHBI «XUMUYECKHUE OCHOBBI OMOJIOTUYECKUX MPOIIECCOBY.
2. OcoOEHHOCTH )KMBOI MaTePUH.
3. KieTka, kak CTpyKTypHas U (YHKIIMOHATbHAS CIUHUIA )KUBOTO OpPraHU3Ma
4. OcoOCHHOCTH TOBEACHHS OPraHUYECKHUX COCIUHEHMH N VIVO.
5. OcoOeHHOCTH MTPOTEKAHMsI ITPOLIECCOB iN VIVO.
6. MeTo1bl UCCIIeIOBAHUS TPUPOAHBIX COCTUHEHUH.

3AIAYH 1151 PEIIEHUS
1. Pa3Mepbl KJIETOK M UX KOMIIOHEHTOB

a) Ecou yenuuuth kierky B 10 000 pa3 (takoe yBennueHHe OOBIYHO IOCTUTAETCS B
AIIEKTPOHHOM MHKPOCKOIIE), TO Kakoro pasmepa oHa crama Obl? Ilpeamonoxkure, 9TO BBI
paccMaTpUBAETe KTUIMUYHYIO» 3YKapUOTHUYECKYIO KIETKY ¢ TuamMeTpoM 50 MKM.

0) Ecnu BBl paccMaTpuBaeTe MBIIMICYHYIO KIETKY (MHOIIMT), CKOJIBKO B HEH COAEPIKUTCS
Monekyn aktuHa? (CuuTaiite, 4TO KiIeTka UMeeT cepudeckyro ¢popmy M He cOaepKUT HUKAKUX
JIPYruX KOMIIOHEHTOB; MOJIEKYJBl aKTHHAa UMEIOT chepuyeckyio ¢opmy U aumamerp 3,6 HM;
00beM cepbl paBeH (4/3)nR3.)

B) Eciu Bl paccMarpuBaeTe KIETKY MeUeHU (IeMaToLuT) TAKUX Ke Pa3MepOB, CKOJIbKO B
HEll MOXeT cojJiepKaTbesi MUTOXOHpuii? (CuMTaiiTe, 4TO KieTKa uMeeT chepuueckyro popmy H
HE COJCPKUT HUKAKHX APYTUX KOMIIOHEHTOB; MHUTOXOHJPUU HUMEIOT cepudeckyro (hopmy H
nuametp 1,5 MkMm.)

r) ['moko3a ClIyXUT OCHOBHBIM HCTOYHHUKOM OJHEPrUU Jisi OOJIBIIMHCTBA KJIETOK.
[TprHUMast BHYTPUKIETOYHYIO KOHIIEHTPALMIO TIII0KO3bl paBHOM 1 MM (T. e. 1 MMIUIUMOIB/N),
paccuMTaliTe YHCIO MOJIEKYJ TIJIIOKO3bl, COJEpKallMXCi B Hale TI'MIOTETHYECKON
IYKapHOTHUECKON KieTke (cepudeckoit popmsl). (Hucmo ABoraapo, paBHOE YUCITY MOJIEKYJ B 1
MOJI€ HEMOHU3UPOBAHHOTO BEIIECTBA, cOcTaBiseT 6,02- 1023.)

2. Komnonentnl kiaerku E. coli.

Kunerku E. coli umeror ¢popmy nmmunapa BeicoToit 2 MkM U auamerpom 0,8 MkM. O0beM
IAITHH Ipa BEIHCIseTcst Ho Gopmyite TRh, rie h — BeicoTa mumuapa.

a) Ckonbko BecuT ofHa kietka E. Coli., ecnu ee mIOTHOCTh (B OCHOBHOM 3a CUET BOJIbI)
paBHa B cpennem 1,1- 10% /n?

0) TommuHa 3amUTHON KieTouHo oOonouku E. coli. paHa 10 M. Kakyio momro (B
IpoLeHTax) o011ero oobeMa 0aKTepuu COCTaBIsIeT KiIeTouHas 000y104Ka?

B) E. coli. ObIcTpo pacTeT W pa3MHOXKaeTcs Oyaromaps TOMY, YTO B €€ KIIETKe
npucyrctsyer okojo 15000 cdepuyeckux pubocom (mumamerp pubocombr 18 HM),
OCYIIECTBIISIOUIMX CUHTe3 OenkoB. Kakas yacte oOuiero oobema KJIETKU MPUXOTUTCA Ha JOJIO
pudocom?

3. 'enernueckas undopmanus B ITHK E. coli.

Copepxamasics B JIHK renermueckas wuH(popManus omnpenensercss JIHUHEHHON
MI0CJIEIOBATEIbHOCTBIO  KOAMUPYIOIIMX €IUHHIl, Ha3blBaeMbIX KojoHamMH. Kaxplii Koa0H
npescTaBiIsieT co0oil crenupuyeckyro MOCIe0BaTeIbHOCTh TPEeX HYKJIEOTHIOB (Tpex mnap
HyKJ1eoTH10B B AByxuenodeynoi JJHK) u cooTBeTcTBYyeT 01HOMY aMMHOKHCIOTHOMY OCTaTKy B
Genke. JJHK E. coli. mMeer oueHp GONbLIYIO MOJNSPHYK Maccy — okoio 3,1:10° r/mous.
Cpenusisi MoyspHas Macca Mapbl HYKJICOTHIOB paBHa 660 r/Moib, a BKJIAJ KaXIOH Mapbl
HYKJIEOTH10B B inHY MoJiekyJibl JIHK coctasnser 0,34 aHwm.

a) Mcnonw3ys atu ganHble, paccuutaite umHy mosekynasl JJHK E. coli. CpaBuure nnuny
moutekyibl JIHK ¢ pazmepamu kinetkn (3amada 2). Kakum oopazom JIHK momemaercs B kietke?

0) IloacumraiiTe, yeMy pPaBHO MaKCHUMAJIbHOE YHUCIO OEIKOB, KOTOPOE MOKET OBITh



3akoaupoBano B Mosiekyne JIHK E. coli, ecaun npeamnonoxuTs, 9to OeaKoBas MOJIEKYIa COCTOUT
B cpeaHeM u3 400 aMUHOKUCIIOT.

4. bpICTpbIii TPaHCHOPT B aKcoHax. HellpoHbl MMEIOT JJIMHHBIE TOHKHE OTPOCTKH,
Ha3bIBaEMble aKCOHAMHU. AKCOHBI O00ecleyMBalOT Iepelady CHUrHalla B HEPBHOM CHUCTEMeE
opranusma. HekoTopble akCOHbI MOTYT JIOCTUTaTh JJIMHBI 0 2 M, HATPUMEP aKCOHbI, OTXOSAIINE
OT CIIMHHOT'O MO3Tra M 3aKaHYMBAIOIIKECS B MBIIIIAX MaibleB HOr. MalleHbKHe 3aKII0YEeHHBIE B
MeMOpaHy YacTHIIbI, IEPEHOCAIINE BAKHBIC i1 PabOTHl aKCOHOB BEIIECTBA, JABHXKYTCS BJIOJIb
MUKpPOTPYOOUEK LHUTOCKENeTa OT LIEHTpa KIETKH [0 OKOHYaHWW akcoHOB. Eciu cpenHioo
CKOPOCTh JBHKCHHSI YaCTUII MPUHATH PaBHOW | MKM/C, TO CKOJIBKO BPEMEHHU IOHAJI00UTCS
Takol yactuue (Be3uKyse), YTOObl MPOUTH OT LIEHTPa KJIETKH B CIIMHHOM MO3T€ 10 OKOHYaHUS
aKCOHa B MajbLax HOr?

5. Buramun C: oriiMyaercsi JIM MCKYCCTBeHHbIH BUTaMuH C 0T HaTypajabHOro?
HeKOTOpBIG IIOCTaBIINKN O6OFaH_IeHHBIX BUTaMHMHaMU IHIICBBIX IMPOAYKTOB 3asABJIANOT, YTO
BUTAMUHBI, TIOJyYeHHbIE U3 MPHUPOAHBIX HCTOYHUKOB, TMIOJNE€3HEE [UIsI 3J0POBbS, YeM
CUHTE3MPOBAHHbBIE UCKYCCTBEHHBIM IyTeM. Hanmpumep, cuurtaercs, yTo uucras L-ackopOuHoBas
kucnora (ButamuH C) W3 IJIOJOB IIWIIOBHUKA TOJIE3HEE YMCTOM L-acKOpOMHOBOM KHUCIOTHI,
CHHTGSHpOBaHHOﬁ Ha XUMHWYCCKOM ITPOU3BOJICTBEC. Pa3nuuarorcs 1M BUTAMHUHBEI U3 3THX ABYX
UCTOYHUKOB? MOXET JTM OPraHu3M pa3inuuTh BUTAMHHBI U3 Pa3HBIX HCTOYHUKOB?

6. AKTHBHOCTH JIEKADCTBEHHBIX BEIeCTB H CTEPeOXHMHUsl. B HEKOTOPHIX CiTydasx
KOJINYECTBEHHBIC PA3JINYUsl B OMOJIOTUYECKON aKTHBHOCTH JIBYX 3HAHTHOMEPOB OJTHOTO U TOTO
K€ BEIIECTBA BBIPAKEHBI JIOCTATOYHO CHiIbHO. Hampumep, D-m3omep wu3omportepeHosa
(MIPUMEHSIETCS] TPU JIETKUX MPHUCTYNaxX acTMbl) JCUCTBYET B KayeCTBE OPOHXOPACIIUPSIONIETO
cpeactBa B 50-80 pa3 cunbHee, yem L-uzomep. YkaxuTe XHUpajdbHBIM LIEHTP B MOJIEKYJIE
usonporepeHona. [louemy 1Ba PHAHTHOMEpa TaK CUJIBHO pa3IMYAOTCd 1O OHMOJIOTUYECKOM
AKTHUBHOCTH?

OH
H H
HO C|)—CH2—N—C—CH3
H CHj,

HO

7. JeiicTBue JieKAPpCTBEHHBIX MpenaparoB u ¢gopma moJjiekyJa. Heckonbko neT Hazan
nBe (GUPMBI BBITYCTHJIA B TPOAAXY Ipernapar O] TOPTOBBIMH Ha3BaHHSIMH JIEKCEIPUH U
6enzeapuH. CTpykTypHas (hopMylia 3TOro BellecTBa MPUBEJeHa Ha PUCYHKE.

Ho ¢wusnueckum cBoiictBam (conepxkanuto C, H u N, Temmeparype miaBieHus,
pacTBOPUMOCTH U JIp.) 00a mpemapara HUASHTHYHBL. TeM He MeHee peKOMEHJOBaHHas J03a
JeckcenpuHa (OH 10 CHUX TOP BBIMTYCKAETCS) COCTABIsUIA 5 MI/CyT., a PEKOMEHJOBaHHAs 1032
OenzenpuHa (CHAT C TMPOM3BOACTBA) ObLIa BIABOE BBINIE. TakuMm 00pa3om, AN JOCTUKCHHS
OJIHOTO W TOTO e ¢u3nongorndeckoro pdexra 6enseapura Tpedyercs ropaszno Oosblie, 4YeM
nexcenpuHa. OObSICHUTE 3TO KaxyIleecs: IPOTUBOpPEUHE.

N

8. CTpourte/ibHbIE 0JIOKHU CJI0KHBIX OMOMOJIEKY.I.

Ha pucynkax moka3aHbl CTpyKTypa HamOoJee BaXKHBIX KOMIIOHEHTOB CIIOXKHBIX
OMOMOJIEKYNT. YKaXKUTE CTPOUTEIbHBIC OJIOKH, M3 KOTOPBIX COCTOSAT TPH HM300paKEHHBIC HIKE
Ba)XHbIC OWOJIOTMYECKHE OWOMOJNEKYNbl (TIOKa3aHbl B HMOHHOW (hOpMe, COOTBETCTBYIOIICH
busnogornueckoMy 3HaucHu0 pH).

a) ['yanosuntpudocpar (GTP) — »sHeprermuecku OoraTas MOJEKyNa, HYKICOTH]I,



Bxoagmmi B coctaB PHK:

OH OH

| A \

B) MermHkedanuH (SHKepaIWH, COACpXKAIIMK B ISITOM TOJOXCHUHM METHOHWH) —
IIPUPOJHBIN ONKUAT MO3ra:

s
: S/
SN f

9. OnpenesnieHue CTPYKTYPbI 6MOMOJIEKYIbI.

W3 MbIming Kpojuwka BBIACNWIN HEW3BecTHOe BemiecTBo X. Ero crpykrypa Obina
YCTAaHOBJEHAa Ha OCHOBAHMUU CJEIYIOIMIMX HAOMIOJEHUN U OSKCIEpUMEHTOB. Pe3ynbTarhbl
KAueCTBEHHOI0 aHaJih3a I[OKa3ajlM, 4YTO BEIIECTBO COACPKUT TOJBKO YIIEPOJ, BOJOPOA U
Kuciopos. B3Bemienusii oOpaszen BemecTBa X ObLI MOABEPTHYT MOJTHOMY OKHUCIIEHHUIO, TOCTE
4ero ompezaeneHbl konmnuecTBa oopazoBapmuxcs HyO u CO,. Mcxons U3 TaHHBIX 9TOTO aHAIH3a
ObLIO craenaHo 3akirodeHue, 4yto MaccoBag joiada C, H mw O B BemectBe X COCTaBIISET
cootBerctBeHHO 40,0, 6,71 u 53,29%. MonekynspHas Macca BemiecTBa X B COOTBETCTBUM C
JAHHBIMH ~MAacC-CTIICKTPOMETpUM OKazanach paBHod 90,0 a.em. Meton wuHpakpacHOH
CIEKTPOCKOIUHU TMOKa3al, YTo B MoJieKylde X €CTh OJHa JBOMHas CBs3b. BemectBo X Jerko
pacTBopsieTcs B Bojie, 00pa3ys Kuciblid pactBop. [Ipu rccnenoBannm 3TOro pacTBopa ¢ HOMOIIbIO
MOJIIPUMETpa OBLIO YCTAaHOBIICHO, YTO X 00J1a/1aeT ONTUYECKOW aKTUBHOCTBIO.

a) OnpenenuTe SMIUPUIECKYIO U MOJIEKYIISIPHYIO (hOpMyIIhl X.

6) Hapucyiite BO3MOXHBIE CTPYKTYphl BellecTBa X, KOTOpBIC YIOBIETBOPSUIA OBl
MOJIEKYJIIpHOM (popMyJie U UMENIU OJIHY JABOMHYIO CBSI3b. PacCMOTpPHUTE TOJIBKO JTMHEHHBIC TUTH
pPa3BETBJICHHBIE CTPYKTYPhI, HE MPUHUMAs BO BHUMAaHUE IIUKIUYECKHUE CTPYKTYPBl. YUTHUTE, UTO
aTOMBI KHCJIOPOJIa C TPYJIOM 00pa3yIOT CBSI3U MEXKIY COOOM.

B) Kakoe 3HaueHue /1 CTpyKTYpbl MOJIEKYJIbl UMEET ONTHYECKAs AKTUBHOCTh BEILIECTBA?
Kaxkue cTpyKTypsl, IpeayioxKeHHbIE BaMU B TyHKTE (0), COOTBETCTBYIOT 3TOMY HAOIIOACHUIO?



r) Kakoe 3HaueHHe I CTPYKTYPHI MOJICKYJIBI UMEET TOT (DaKT, YTO MPU PACTBOPECHUHU
BemecTBa X oOpasyercst Kuciblii pactBop? Kakue cTpyKTypbl, MPEUIOKCHHBIE BAMU B ITYHKTE
(6), COOTBETCTBYIOT 3TOMY HAOJII0ICHUIO?

n) KakoBo crpoenue BemiectBa X? COBMECTUMO JIM CO BCEMH UMEIONIMMUCS JaHHBIMU
CYIIECTBOBAHHE HECKOJIBKUX CTPYKTYP?

BOITPOCBI K CEMUHAPCKOMY 3AHATHUIO Ne 2

Ili1an 3angTHA:
1. Amunokuciotbel. Knaccudukamus. CtpoeHue.
2. OcOOEHHOCTH CTPOCHUS 0.-aMHUHOKUCIOT. [IpoTenHOoreHHble aMUHOKHCIIOTHI.
3. U3onnekTpuyeckas TOYKa aMUHOKHCIIOT.
4. MeTO1bI HCCIIEI0BAHUSI AMUHOKHUCIIOT.
5. OcoOeHHOCTH MPOTEKaHKS IPOIIECCOB N VIVO ¢ ydacTHeM aMUHOKHUCIIOT.

3AIAYH 1151 PEIIEHUS

1. Monnbie popMbl aTaHUHA

AJlaHu¥ — JIByXOCHOBHAsI KMCJIOTa, CIIOCOOHAs MPETEPIIEBATh JBE PEAKIMU AUCCOIHAIINH
(3HauCHHS pKir CM. B TabJI. 3-1).
a) Tloap3ysich MPUBEICHHON HIDKE CTPYKTYpPOM YaCTHYHO MPOTOHMPOBAHHOW (HOPMBI ajaIruua,
1300pasuTe XUMUYECKYIO CTPYKTYPY ABYX APYrHx (OpM ajaHHHA, IPeo0IafaronuX B BOJHOM
pacTBOpE: MOJHOCTHIO IIPOTOHUPOBAHHYIO U MOJHOCTHIO JAENPOTOHUPOBAHHYIO (DOPMBIL.

(0]
® |
HsN——CH—C——0

CHj
Kakas w3 Tpex ¢opM NPUCYTCTBYeT B HAMOONIbIIEH KOHIIEHTPAIMA B PAaCcTBOPAX CO
cnenyromumu 3HadeHussmu pH: 6) 1,0; B) 6,2; 1) 8,02; 1) 11,97

S)

2. AGco/1I0THAs KOHPUTYpaAIUA HUTPY/LUIHHA

Kakyro kondurypamuio (D unm L) umeer BoifeneHHBIN U3 apOy3a MUTPYJUINH, hopMyia
KOTOpPOro NnpuBeieHa Ha pucyHke? [losicHuTe cBOIl OTBET.

Ol
@]
@]

3. Pa3nesieHHe aMMHOKHCJIOT METOI0M HOHOOOMEHHOM XpoMaTorpaguun

ABanus cMecd aMUHOKHCIIOT HAYHHAIOT C pasaciiCHuA 3TOU CMEeCH Ha KOMIIOHEHTEI C
MOMOIIBI0 HOHOOOMEHHOH xpomaTorpaduun. [locie HaHECeHHs HA KOJIOHKY ¢ KaTHOHOOOMEHHOM
cMoJior, comepikamieit rpynmbel —SO3  (pHUC.), aMHHOKHCIIOTHI JIBIXKYTCS BHH3 HO KOJIOHKE C
pa3HOI CKOPOCTHIO, TOCKONBKY Ha UX JIBIJKEHUE OKA3bIBAIOT BIUSHUE ABa QaKTopa:

1) mputsokenue mexay —SOs  TpynmamMud HOCHTENS W TOJOXKUTEIBHO 3apsKCHHBIMU
(YHKUMOHATIBHBIMU TPYIIIAMA aMUHOKHCIOT; 2) TuApo(oOHbIe B3aMMOACUCTBUS MEXIY
OOKOBBIMH LIETIIMU aMHUHOKHCIIOT ¥ CHJIBHO THAPOGOOHOI MOIMCTUPEHOBOM OCHOBOI HOCHUTEIIS.
Jist kax10#l U3 IPUBEACHHBIX HIKE NTap aMUHOKHUCIIOT ONpPEeeNuTe, Kakas aMUHOKHCIIOTa OyieT
CXOJIUTh C KOJIOHKW TIEPBOM MpH MPOMBIBAaHUH KOJIOHKH Oydhepom ¢ pH 7,0.

a) Asp u Lys 6) Arg u Met



B) Glu u Val r)Glyu Leu n) Seru Ala

® GOnBbILOI CyMMapIbIit IONOKHTCALILIN 3aps/
@ cyMMapHBIH TIONIOXHTENbHLIN 3aps

® cymmapHhli OTpHuIATEbHBIT 3apAn

® GONbIIOH CyMMapHbIH OTPHLATCABHBIN 3apsijl

‘;"'3"-.;.
[ —
= k=
o — 5
) /o
NOAMMCPHBIE 1APHKH (0 Pap
€ OTPUIATEILHO 3aPHKCHITBIMK AN C ?‘Tf\"
(DYHKLMOHR/ILIBIMKA TPy TINaMy <) s
Cmecn 6e1KOB HAHOCST 1a KOIOHKY ~ b
€ KATHOHOOOMEHHHKOM. e
é
CKopocTb npoxoxenus 6eaKon ckBo3b = I =16
KOJIOHKY 3aBMCHT OT HX 3apsia u [ [ il
snavenus pH. B cayuae a3l I
KaTHO006MeHHOI! XpomaTorpaduu 4 Ul

GhicTpee BCEro CXOMIAT ¢ KoNoHKM 6enkw ¢ 123456
MaKCHMATBHBIM CYMMAPHBIM
OTPHITATELHBIM 3APS/IOM.

Honoobmennas xpomarorpadus

4. O003Ha4YeHHne CTEPeoU30MepoOB H301eiIIuHA
CrpykrypHas popmyiaa aMMHOKHUCIOTHI U30JIeHIIMHA U300pa’keHa HIDKE.
COOe
@D
HsN—C——H
H——C——CH,

CH,

CH;
a) CKOJTbKO XUPAJIbHBIX IIEHTPOB UMEET MOJICKYJIa N30JIeHInHa?
0) CKOJbKO ONTUYECKUX U30MEPOB MOXKET OBITh y U30JIeHIIMHA?

B) Hapucyiite mnpoctpancTBeHHble (OPMYTIBI UISI BCEX ONTHYECKUX H30MEPOB
HU30JIEHIINHA.

5. CpaBHenne 3Hauennii pK; anannna u nojuajanuHa

KpuBass TuTpoBaHUS aMHUHOKHCIIOTHI ajlaHWHA OTPa)kKaeT HaJM4HMe JBYX HOHHU3UPYEMbBIX
¢byakuoHanpHeix rpynn ¢ pK, 2,34 u 9,69, uro OTBe4aeT COOTBETCTBEHHO HWOHH3AINH
KapOOKCUJIBHOM M TNPOTOHUPOBAHHOW amuHOrpymmnbsl. KpuBble TUTpoBaHUS 1u-, TpU- U
OJIUTONENTUAOB AJTaHUHA TaKXKE JIEMOHCTPUPYIOT HAIMUYUE TOJIBKO JIBYX MOHU3UPYEMBIX TPYIIL,

XOTS X 3KCIIEPUMEHTAIILHO OTIpeieieHHbIe 3HaueHus pK, oTimyarorces ot pK, pyHKIIMOHATBHBIX
rpy1mi ajaHuHa (cMm. Tabi.).



AMUHOKHCIOTA WK pK1 pPK>

MENTU
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 crpykrypuyro ¢opmyny Ala-Ala Ala. Ykaxute (yHKIIMOHATBHBIE TPYIIIIBI
B 3TOM MOJIEKYJE, KOTOPBIM cOOTBETCTBYIOT pK1 1 pKo.

0) Ilouemy c¢ poOaBieHHEM KaXIOTO CIEIYIOIMIEr0 OCTaTKa ajaHuHa 3HadeHue pKj
BO3pacraer?

B) Ilouemy c nobGaBrneHHMEM KaXJIOTO CIEAYIOLIEro OcCTaTka ajlaHWHa 3HaueHue PKj
CHUXKaeTcs?

6. Pasmepnl 6es1koB

Uemy npuOIM3UTENBHO paBHAa MOJIEKYJsipHas Macca Oeika, cocrosiero u3z 682
AMUHOKHCIIOTHBIX OCTaTKOB, COCIMHEHHBIX B €IMHCTBEHHYIO MOJIUMETITHIHYIO 1ETb?

7. Yucy10 ocTaTKOB TpUNTO(aHa B ObIYbeM CHIBOPOTOYHOM aTbOYMHHE

KonnyecTBeHHBIN aHAIM3 aMMHOKHUCIIOT MOKa3aJl, 4TO ObIYMI CHIBOPOTOYHBIN albOyMHH
(BCA) conepxur 0,58% (1o macce) tpunrtodana (M, = 204).

a) Paccumraiite MUHMMaibHYIO MoJeKylsipHyto maccy BCA (T. e. cuutaiite, uto B
MoJIeKyJIe OesiKa COAEPKUTCS TOJIBKO OJIMH OCTATOK TPUIITO(aHa).

6) B cooTBercTBUM C pe3ynpTaTaMu reiabQUIbTpaluu MosekyisipHas Macca BCA paBHa
70 000. CkonbKO OCTaTKOB TpUNTO(aHa COAEPKUTCS B €T0 MOJIeKYJie?

8. Onpeuene}me mocjea0BaTC/JbHOCTH NMenTHAA neﬁaﬂkeq)annna, BBIJICJICHHOI'O M3
MoO3ra

W3 HOpMmanbHOM MO3roBoil TKaHM OblIa BbIAEJIEHA TpyIa NENTHAOB, BIMSIOIIMX Ha
nepefady HEPBHOIO HMITyJbCAa B HEKOTOPBIX OTAENaX MoO3ra. OTH MENTUAbl Ha3bIBaOT
ONMMOUJAMH, MOCKOJBKY OHH CBS3BIBAIOTCA CO CIEUU(DUUECKUMHU PELENTOpaMHU, C KOTOPBIMH
TaKXe CBS3bIBAIOTCS OMHUATHl (aJKaJOUABI OMMyMa), TaKue KaKk MOpP(GHUH U HAIOKCOH. Takum
o0pa3oM, ONUOMABl HMUTHPYIOT HEKOTOpble CBOWCTBa omnuaToB. HekoTopble yueHble
paccMaTpuBAIOT OSTH BeELIeCTBa Kak coJepXalidecs B MO3re COOCTBEHHBIE CpEJCTBa
o0e30onuBanus. Mcnons3ys NpUBENEHHBIE HUXKE [aHHBIE, OINpPEAETUTe aMHUHOKHCIOTHYIO
MOCJIEI0BATENbHOCTh  onuouja JeiidHkedanuna. OOBsICHUTE, Kak MpeNoXKEeHHas BaMH
CTPYKTYypa COIJIacyeTcsl ¢ KaKJbIM U3 PE3yJIbTaTOB (a-B).

a) [Momueii ruaponus nox aevicteueM 6 M HCl mpu 110 °C ¢ mocnenyrommM aHaIn3oM
AMHUHOKHCIIOT ToKa3ajn Hamuuue B cmecu Gly, Leu, Phe u Tyr B MoOIsSpHOM COOTHOIICHHH
2:1:1:1.

0) XpomaTorpaduueckuii aHaIH3, TPOBEJCHHBINA TIoce 00padoTku menTtuaa 1-grop-2,4-
JUHUTPOOCH30JIOM U IOJHOTO TUAPONHN3a, BBIABUI Haimuuue 2,4-TUHUTPOGEHUILHOTO
MPOU3BOHOTO THPO3uHA. [Ipu 3TOM CBOOOHOTO TUPO3HMHA OOHAPYKEHO HE OBLIO.

B) llonHoe pacuieruieHne nenTuaa NOJ JAECWCTBUEM IENICMHA W IPOBEACHHOE 3aTEM
Xpomarorpaduueckoe pasJielieHue IMOKa3alu HaIW4ue JTUIMENTHIA, coaepKkamero octratku Phe u
Leu, u tpunientuaa, conepxaniero Tyr u Gly B cootHomenun 1 : 2.

9. CTpyKTYypa NOJUNENTHIHOr0O aHTHOMOTHKA,BbIIeIeHHOr0 13 Bacillus brevis



DKCTpaKThI, MOJyYCHHbIC M3 OakTepuanbHOM KynbTypsl Bacillus brevis, comepkar
NEeNnTH], 00NaaroIuii CBOMCTBAMH aHTHOMOTHKA. DTOT MENTHA 00pa3yeT KOMIUIEKCHl C HOHAMH
METAIOB ¥, MO-BHIMMOMY, HapyllaeT CHCTEMY HMOHHOTO TpPAHCIOPTa 4Yepe3 KICTOUHYIO
MeMOpaHy y JApYruxX BHAOB OakTepuid, 4TO NPUBOAUT K HMX rubenu. CTpyKTypy nentuia
YCTAHOBHJIM HA OCHOBAHUU MPUBEACHHBIX HIKE PE3YJIbTATOB.

a) [lonHbI1 KUCIOTHBIM THMAPOAM3 NOJUIENTHAA C IOCIEAYIOIIMM aHaIU30M
AMHUHOKHCIIOT MPOJEMOHCTPUPOBAI HAIMYKME SKBUMOJSPHBIX KoimdectB Leu, Orn, Phe, Pro u
Val. Orn — 3710 cokpaieHHOoe 0003HaUCHHE AMHUHOKHUCIOTHI OPHUTHHA, HE BCTPEYAOIICHCS B
0esKax, HO IPUCYTCTBYIOIICH B HEKOTOPBIX MenTuaax. OpHUTHH UMEET TaKYI0 CTPYKTYPY:

H
® | e
HsN——CH,— CH,—CH,—C——CO00
®
NH3

0) MonekynsipHasi Macca MenTu/a okasanach npuban3uTenbHo pasaa 1200.

B) [lentia He moaBeprancs rUAPONIU3Y MpU 00paboTKe PepMeHTOM KapOOKCUTICHTHAA30H.
OTOT (pepMeHT KaTamu3upyeT OTHIerieHue J0O0bIX C-KOHIEBBIX OCTAaTKOB, 32 HCKIIIOUEHUEM
octarka Pro, a Taxxe 3a UCKIIOYEHHEM TEX CJIy4yaeB, KOI/Ia OCTATOK MO0 KaKOM-1100 NpUYMHE HE
COJIEP’KUT CBOOOAHOMN KapOOKCUIBHON TPYIIIHI.

r) OOpaborka wucxomHoro mnentuaa 1-Grop-2,4-THHATPOOEH30IOM C IMOCIICTYIOIINM
MOJIHBIM THAPOJIM30M U XpomarorpaduyeckuM pas/ieJIeHHeM I[I0Ka3alu HaJIUYhe TOJIbKO
CBOOOJHBIX AMUHOKHUCIIOT ¥ MPOU3BOJAHOTO CIIEAYIOIIEr0 CTPOSHHUS:

NO,
H
|
O,N NH——CH,—CH,—CH,—C——CO0O0
ONH,
(ITonckaszka: yurure, yTo 2»4-TUHUTPOGEHWIbHAS TPYIINa TPUCOETNHEHA HE KaK OOBIYHO
K a-aToMy

a30Ta, a K aMuHOrpymnmne 00KoBOii 11emnu.)

1) YacTUyHBIN TUAPOIU3 MENTHAA, XpoMaTorpapuueckoe pasjielieHue MpOIyKTOB M UX
aMHHOKI/ICHOTHBIfI AHaJIN3 BBIIBUIIN HAJIN4YUEC IU- H TpI/Il'IeHTI/IZIOB CJIC)IYIOHICFO CTpOGHI/ISI
(aMI/IHOKOHI_IeBBIe OCTATKHU BCCIr/ia pacCIlOJIOKCHBI cneBa):

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

Ucnonw3ys nanHyo wHGOPMAIUIO, OMPEACIUTE aMHUHOKHUCIOTHYIO TOCIEI0BATEIHHOCTD
IICIITUAHOT O aHTI/I6I/IOTI/IKa. TlogcHute Bamm pacCyxxaCHusl. O6’b$ICHI/IT €, KaK INPCJIOKCHHASA BaMU
CTPYKTYpa COIJIacyeTCs CO BCEMHU DKCIIEPUMEHTAILHEIMU JaHHBIMU.

BOINPOCHI K CEMUHAPCKOMY 3AHSATHUIO Ne 3
Tlnan 3auaTuAg:

1. benku. Knaccugukanus. Crpoenue.

2. IlepBudHast CTpyKTypa MENTHAOB U OEIKOB.

3. BropuuHas cTpyKTypa MENnTHI0B U OEITKOB.

4. TpeTnyHas ¥ YeTBEPTUYHAS CTPYKTypa OCIIKOB.
5. Merobl ucclieOBaHMs CTPOCHHS OEITKOB.

6. MeTopl cuHTE3a OETTKOB.



3AJIAYM 1151 PEIIEHUST

1. CBolicTBA IEeNTUIHOH CBS3H

IIpn peHTreHOCTPYKTYpHOM aHainu3e Kpucraumdeckux nentunos Jlavnyc IlomuHr u
Po6ept Kopu obHapyxumu, uto cBa3p C—N mentugnoit rpynms! o amuxe (1,32 A) 3anumaer
TIIPOMEKYTOYHOE MONIOKEHUE MEKITy THIHUHbIMK oquHapHbiMu C—N (1,49 A) u npoitnbimu C=N
(1,27 A) cBazamu. Kpome TOro, oHM yCTaHOBMIHM, YTO HENTUAHAS TPYNNAa HUMEET IUIOCKYIO
KOH(HTrypamuio, T. €. Bce YeThipe aroma, mpucoeauHeHHsle k C—N-rpynme, nexat U OZHOH
IUIOCKOCTH, IIpUYEM JBa aToMa yriepoaa, cessaHHble ¢ C—N-rpymnmnoi, Bcerja Haxopsrcs B
MpPAaxc-T0JI0KEHUH 110 OTHOLLIEHUIO APYT K APYTY, 110 pa3HblE CTOPOHBI OT MENTHUHON CBSI3U.

a) Kakoil BbIBOJI OTHOCHUTENIHO IPOYHOCTH U KPATHOCTH NENTUIHOMN CBA3M (SIBJISETCS JIU
OHa OJIMHAPHOM, TBOMHOM WJIK TPOMHOW) MOXKHO CHEJIATh, UCXO/SI U3 €€ IJTUHBI?

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

2. CBsA3b CTPYKTYPHI U PyHKIIUN PUOPHIISIPHBIX 0€JIKOB

YuibaMm ActOepu nepBbIM OOHApyKWJ, YTO PEHTIEHOrpaMMa IEpPCTH yKa3blBaeT Ha
HaJIMYMe CTPYKTYPHOH EIMHHIbLI BOJOKHA, HOBTOpSIOIIEiicS ¢ MHTepBaIoM okono 5,2 A.
Pentrenorpamma mepcTd, pacTSHYTOH mocie o0paOOTKM mapoM, YKasblBaja Ha HaJIH4He
TIEpUOIMYECKO CTPYKTYpHI, IOBTOpsIoLIeiics yepes kaxabie 7,0 A. ITocne Toro kak pacTsaHyTas
npu 00paboTKe MapoM IIEpCTh BO3BpAIANaCh B CBOE HCXOJHOE COCTOSIHUE, CTPYKTYpHas
eJIMHUIA BHOBb IIOBTOPSJIACH C IEPUOIMYHOCTBIO 5,2 A. X0Ta 3TH HaOMIOJEHHs MOCIYKUIU
KJIFOUOM K NMOHMUMAaHHUIO MOJICKYJSIPHOW CTPYKTYpBI IIEPCTH, B TO BpeMsi ACTOepH HE CMOT HX
UHTEPIPETHPOBATH.

a) Mcxons W3 COBPEMEHHBIX IAaHHBIX O CTPYKTYpE IIEpCTH, OOBSICHUTE PE3yIbTaThl
AKCIIEPUMEHTOB AcTOepH.

6) Ecnu mepcTsiHble BEIM CTUPATh B ropsiueii BoJie WIN CYIIMTh FOPSIYUM BO3AYXOM, OHH
CassATCs, a C MIeIKOM B IOJTOOHBIX YCIIOBHSIX HUUET0O HEe MPOrCcXoauT. OOBSICHHUTE 3TO SBIICHHE.

3. CkopocTh CHHTE3a 0-KePATHHA BOJIOC

Bonocsl pactyt co ckopoctbto 15—20 cm B roa. 3oHa pocra R

\f> i Kowrkn

HaXOJUTCS Yy OCHOBaHHUS BOJIOCA, TIJI€ B KIETKaxX »MHAepMHca \ G
CHHTE3UPYIOTCS W CKPY4YHMBAIOTCS HHUTH o-kepatuHa (puc. 4-10). B o e S
OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM O-KepaTHHa SBISETCS O- .‘("1 e
crupanb, BUTOK KoTopoil mmeer mar 5.4 A u comepxur 3,6 ; \
aMUHOKHCIIOTHBIX ~ octatka (puc. 4-4, 0). Cuwmras, dTO Sr-—N

o Crimpa

JUMHATUPYIOIIUM  (DAKTOPOM pOCTa BOJIOC SBJSETCS OHUOCHHTE3 )
cnWpaneii  KepaThHa, pacCUYMUTalTe  CKOPOCTh  00pa3oBaHUS 2 4
NeNTUAHBIX CBS3€H O-KepaTHHA (YMCIO MENTHAHBIX CBA3EH B oo o

CEKyHJy), KoTopasi o0ecrieunBaeT HabJt01aeMblil POCT BOJIOC.

4. IucynbpuaHbie CBSI3U ONPeIeas 0T CBOHCTBA MHOTHX 0€JIKOB

B Monekymax psima TpUPOIHBIX OEIKOB COAEPKUTCS MHOTO IUCYIb(UIHBIX CBS3EH,
nprYeM MEeXaHWYECKUE CBOWCTBa OENKOB (MPOYHOCTH HA Pa3pbhiB, BA3KOCTh, TBEPAOCTh U AP.)
KOPPEIUPYIOT C YHCIOM JUCYIbQUAHBIX CBsizeid. Hampumep, OoraTeiii aucynbGUIHBIMU
MOCTUKaMH O€JOK TMIIEHUIbl TJIYTCHHH ONpEeNesieT BSI3KOCTh M JIACTUYHOCTh TECTa,
MIPUTOTOBJIEHHOTO U3 MIIEHUYHONU MYKU. TOYHO TaK k€ TBEPbI U MPOYHBIM MAHIUPh YEpPENaxu
00s13aH CBOMMU CBOMCTBAMH CETH IAUCYIb(DHUIHBIX CBSA3EH B MOJIEKYIaX O-KepaTHHA.

a) KakoBa MounekynsipHas ocHOBa HAaONIOAAEMOMN CBSI3U MEXIY YHCIOM TUCYIb()UIHBIX
MOCTHUKOB U MEXaHHUYECKUMHU CBOMCTBAMHU OEIIKOB?

0) BonbmMHCTBO TIIOOYISPHBIX OEIKOB IEHATYPUPYIOT U TEPSIOT aKTUBHOCTH TPHU



KpaTKOBpeMEeHHOM HarpeBanun n0 65 °C. Ho s penarypamuu TJIOOYJISPHBIX OEJIKOB,
COJIEpKaIINX HECKOJBKO IUCYIh(UIHBIX CBsI3eH, OOBIYHO TpeOyercss Ooliee ATUTEIBHOE
HarpeBaHue TIpH OoJiee BBICOKOW TemmepaTrype. I[lpumepoM MOXET CIyXUTh ObIYHit
NaHKPEATHUECKUH WHTUOMTOpP TPHUIICHHA, WMEIOIIMN OJHY NOJHUIENTHAHYI0 Ienb u3 58
AMUHOKHUCIJIOTHBIX OCTAaTKOB U COAepXkalluid Tpu IucyabGuaHbix MocTHka. Eciau sToT Oenok
JI€HaTYypUpOBaTh HarpeBaHMEM, a 3aT€M OXJIaJUTh, TO €ro aKTUBHOCTb BOCCTAHABIIMBAETCS.
KakoBa MouiekyiisipHas OCHOBa JAHHOTO SIBJICHUS?

5. bakTepuopoaoncud — 0eJIOK MyPIypPHOil MeMOpaHbI

[lpu OnarompusTHBIX BHEUIHWX YycioBusix Oakrepusi Halobacterium halobium,
obuTaromnas B COJEHBIX BOJAOEMAaX, CHHTE3UPYEeT MeMOpaHHbIi Oenok OakTepuopoaorncun (Mr =
26000), wmeromuMii MypHypHYIO OKpacKy Orjaromapsi coiepiKalieMycss B HEM PETHHAIIO.
Monekynbl 3TOoro Oenka oOpa3ylOT B KIETOUHOM MemOpaHe arperatbl B BUJIE <«ITyPILypPHBIX
3aIUIaTOK». BakTepuOpOAOINICHH NEUCTBYET KaK AKTHBHPYEMBIM CBETOM IPOTOHHBIA HAcoC M
cHaOXKaeT KJIETKH SHepruei. PEeHTreHOCTpYKTYpHBIN aHanu3 Oenka Mmokasall, 4YTO OH COCTOUT U3
CeMH TapaJljIebHO PACTION0KEHHBIX O-CIIUPAIBHBIX YYaCTKOB, KXKABII U3 KOTOPBIX MEPECceKaeT
MeMOpaHy OakTepuanbHON KineTku (TonmmHa MemOpanbl 45 A). Onpenmenure MuHHMAIbHOE
YHCIIO aMUHOKHCIOTHBIX OCTaTKOB, HEOOXOIMMOE IJisi 00pa3oBaHUs O-CHHPAIBHOTO y4acTKa,
CIIOCOOHOTO TOJHOCTHIO MPOHU3BIBATH MeMOpaHy. OLEHUTE JOJF0 AMUHOKHCIOTHBIX OCTATKOB
0aKTEepUOPOAOIICHHA, 3a/IcHCTBOBAaHHBIX B OOpa30BaHUU O-CHUpAJCH (cuMTaliTe, YTO CPEIHSSA
MOJIEKYJISIpHAsl Macca aMMHOKUCIIOTHOTO ocTaTka paBHa 110).

6. Yucao NOJIMIENTHIHBIX Lienel B OJTUTOMEPHOM Oeike

O6pazer; (M = 660 1) oauromepHoro 6enka ¢ Mr = 132000 o6paboTanu u30bITKOM 2,4-
JTUHUTPOPTOPOCH30J1a B CIAOOLIEIOUHON cpeie 10 3aBepLIEHUs XMMHUYECKOW peakiuu. 3aTtem
NEeNTHUIHbIE CBSI3U O€JIKa MOBEPIIU NOTHOMY I'MJIPOIU3Y MO AEUCTBUEM COJITHOM KHCIOTHI MIPH
HarpeBaHuu. B rupponmsare oOHapyKeHO 5,5 MT BelecTBa CIEAYIOMIET0 CTPOCHUS:

O,N H3CYCH3
CH
N
H

cooH

NO,

Hukakux ngpyrux 2,4-mTHHUTPO(GEHUIBHBIX MPOU3BOIHBIX AMHUHOKHCIOT HE OBLIO
0OHapyKEHO.

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

0) Onpenenute YUCIO MONMUIECTITUIHBIX LIeTIel Oernka.

B) Kakue npyrue Mmeronpl aHanm3a TOMOITIM Obl BaM OIpPEAETUTh, SBISIOTCS JIU
MOJUTIENTUIHBIE [IeTIH JAHHOTO OeNka WACHTUYHBIMU W Pa3IndatoTcs?

BOIIPOCHI K CEMUHAPCKOMY 3AHSATUIO Ne 4
Tlnan 3auaTHA:

1. Monocaxapunsl. Knaccugukarus. Ctpoenue.

2. CrepeoxuMusi MOHOCaXapua0B.

3. Oco0eHHOCTH XMMHYECKUX CBOMCTB MOHOCAaXapHIOB.

4. BUOXUMHMS TIPOIIECCOB, MPOTEKAIOIIUX C YHYACTUEM MOHOCAXAPHUJIOB.

3AJIAYHU JJIS1 PEILEHUSI

1. CaxapocnupTbl



B caxapocniuprax (IpOW3BOAHBIX MOHOCAXapUIOB) KHCIOPOJ KapOOHWIBLHON TPYIIIBI
BOCCTAHOBJICH 70 00pa30BaHUs THIPOKCHILHOW Tpymmbl. Hanpumep, D-rnunepanbaerun MoxXHO
BOCCTAHOBUTH /10 riuiepuHa. OgHako mociaeaHuil He 0003HaudarT ¢ nmomolipio 0ykB D mmm L
OO®bsicHUTE, IOYEMY.

2. Touka miaBJjieHUs 03230HOB — MPON3BOJIHBIX MOHOCAXAPU/I0B

Muorue yraeBoasl pearupyroT ¢ denmaruapasuaom (CgHsNHNH;) ¢ obOpazoBanmem
SIPKO-KEITHIX KPUCTAIUTHISCKUX MTPOU3BOIHBIX, HA3bIBAEMBIX 03a30HAMHU:

H O
N\ 7/

(IZ H —(|3=NNHCGH5

H—(ll—OH C¢H,NHNH, C=NNHCgH;
HO—C—H S HO—C—H

H —?—-OH H —(IJ— OH
H—(‘7—OH H -(I?—OH

CH,OH CH,OH
[noxo3a O3a301 rNIOKO3b!

TemnepaTypy mJaBlI€HHMsI 3TUX BEIIECTB JIETKO ONPEACNAIOT U HCHOJB3YIOT JUIs
XapaKTEePUCTUKH KaXKJIOT0 M3 HHUX. OTO CBOIMCTBO HCHONB30BAIM MpPH HIESHTU(DUKALUU
MOHOCAXapua0B 10 MOSIBICHHUS BBICOKOA((GEKTUBHON KHUIKOCTHOM xpomarorpaduu (BOXKX) u
ra30’KHUAKOCTHON XxpoMaTorpaduu. Huxe npuseneHs! Temneparypsl miasieHus (Ty,;) HEKOTOPbIX
03a30HOBBIX POU3BOIHBIX AJIb/103.

Monocaxapug Ty; MOHOCaxapuna, °C Tur 03a30Ha, °C
I'mroxo3a 146 205
Manno3a 132 205

lamakrosza 165-168 201
Tamo3a 128-130 201

Kak BmgHo wu3 Ta6J'II/IIII>I, OMMPCACIICHHBIC IIapbl IMPOHU3BOJHBIX HMMCIOT OJHHAKOBBLIC
TEMIICPATYPhI TUIABJICHUSA, XOTd HCXOAHBIC MOHOCAXapuJbl pa3IMYaIMCh II0 3TOMY IMapaMETpy.
Hoquy TJIIOKO3a U MaHHO34a, a TaKXXC rajjaKkro3a M Tajao3a O6p33y10T 03a30HBI C OJJMHAKOBBIMH
TEMIICpaTypaMu IUIaBJICHHSA?

3. Bzaumonpespauenusi ¢popm D-riioko3st

OawH cTepeonM3OoMep MOHOCAaXapwja, pacTBOp KOTOPOTO BpamlaeT IUIOCKOCTh
MOJIIPU3AIlMU  CBETa BIEBO (TPOTHUB 4YacOBOM CTPENKH), Ha3bIBAETCS JICBOBPAIIAIOIIMM U
obo3Havaercs (—); BTOPOHM CTepeon3oMep, KOTOPBIA BpallaeT IUIOCKOCTh MOJIIPU3AINU CBETa
BIIpaBo (MO YAacOBOW CTpeJKe), Ha3bIBAeTCs IMpaBOBpallalOIIMM U o0o3HauaeTcs (+).
DKBUMOJIIPHBIE cMecH 00ernx (popM He BPAMAIOT IJIOCKOCTh MOJISIPU3ANNN TPOXOJISAIIETO CKBO3b
HUX CBeTa.

OnTudeckass aKTUBHOCTH CTEpPEOM30MEpa KOJMYSCTBCHHO BBIPAKAETCS B TEPMHUHAX
ONTHYECKOTO BpAIICHUS, T. €. OMPENeseTCS YHUCIOM TPaaycoB, HA KOTOPOE MOBOPAYUBAETCS
IUIOCKOCTH MOJIIPU3AIMU CBETA MOCJIE MPOXOXKIEHUS Yepe3 pacTBOP C 3aJJaHHOM KOHIIEHTpaIue
Y 3aJaHHOU TOJIIUHOHU CIIOA.

VnensHoe Bpamenue ([@lz’©) onTHUecKM aKTUBHOTO BEIIECTBA ONpEACHACTCA IO

dbopmyre:



mabmoaesne onTeyeckoe spangenne (7)

[aff™ =«
JUMIE ONTHYECKOTO

iyt () X KOIIENTDAINS (r/mn)

IIpu aTOM cneayeT yka3blBaTh TEMIIEPATYPY PacTBOpa U JUIMHY BOJIHBI [1JJAIOIIETO CBETA
(06bruHO 31O D-nuHMs Na, 1. €. 589 HM).

CBexenpuroToBIEHHBINA PacTBOP 0-D-TII0KO3bI UMEET BETUUMHY ONITUYECKOTO BPALECHUS
+112°. C TedyeHHEM BpPEMEHHM OINTHUYECKOE BpAILCHHE IIOCTENEHHO CHMXKAETCS M JOCTUIAET
paBHOBECHOTO 3HaueHms [a@]p ©=+52,5°. HampoTHB, CBEKENPUrOTOBICHHBI pacTBOp (0-D-
[JIIOKO3bl XapaKTepU3yeTcsl 3HaYeHHEeM OINTudeckoro BpaimeHus +19°. OnTtuueckoe BpallleHUE
3TOr0 pacTBOpa CO BPEMEHEM YBEJIMUUBAETCS U JOCTUTAET TOT'O K€ PABHOBECHOTO 3HAYECHMUS.

a) Hapucyiite npoekimonnsie hopmyiasl Xeyopcea s o- u (B-popm D-rirokossl. B yem
COCTOMT OCHOBHOE Pa3JInYMe MEXAY HUMU?

6) OObscHHUTe, MOYEMy MpPU XPaHEHUU pPACTBOpA O-(HOPMBI BEIMUYMHA ONTHUYECKOTO
Bpamienus ymenbmiaercsi? Ilouemy pactBopel o- u (B-¢popm D-Timoko3bl B OJMHAKOBBIX
KOHI[EHTPAIUAX MMOCTETIEHHO MPUXO/IAT K OJIMHAKOBOMY 3HAYEHHIO ONTUYECKOTO BpaIleHUs?

B) Paccuuraiite mnpoueHTHoe coaepxkaHue o0eux @opm D-Taoko3sl B COCTOSHUU
paBHOBECHS.

4. Kondurypauus u koudopmanus

Kakue cBsi3u B Mousiekyse 0-D-rimroko3bl JOKHBI OBITH pa3opBaHbBI, YTOOBI MOJIEKYJIA
npuHsia KoHpurypanuto B-D-raroxo3s1? Kakue cBsi3u Hy:)KHO pa3opBarh, 4T0OBI peBpaTtuTh D-
0Ko3y B D-maHHO3Y?

5. CTpyKTypa MOHOCAXapHI0B

[lepeuncnure oOmIMe CTPYKTYPHBIE YEPTHl M PA3TUYMs IS KaKIOW Maphl BEIIECTB: a)
1eJUTI0NI03a U TuKoreH; 0) D-rimoko3a u D-dpykTo3a; B) ManbTo3a 1 caxaposa.

6. Bkyc mena

@®pykTo3a, BXOIAIIasi B COCTaB MeAa, IIaBHBIM 00pa3oM HaxoguTcs B Buue [-D-
MAPaHO3bl. ITO OJMH W3 CaMbIX CJIAJIKUX U3BECTHBIX YTJIEBOJIOB: CIAI0CTh (DPYKTO3HI B JBA pasa
MPEBBIIIAECT CHAA0CTh TNIOKO3bl. DpykTo3a B dopme B-D-dypanossl ropazgo mMeHee ciaakas.
IIpu HarpeBanuu mMeaa €ro ciajocTh MOCTENEHHO CHUXKaeTcs. KpoMe Toro, KyKypy3HbIil cHpoI ¢
BBICOKHM coJiepkaHueM (PYKTO3bl (KOMMEpUECKH MPOIyKT, B KOTOPOM OOJjbIlas 4YacTb
TJIFOKO3BI TIpEBpallieHa Bo (PyKTO3y) MCHONB3YIOT JUIsl MPUAHUS CIAOCTH XOJOJHBIM, HO HE
ropsyuM HanuTkaMm. Kakoe XuMHYecKoe CBOMCTBO (DPYKTO3BI JIEKUT B OCHOBE OJTHUX
HaOJIrOqeHnit?

7. BoccTanaBiiuBalouue Aucaxapuabl

Hucaxapun, sSBASIOMUANCS TUO0 MajIbTO30H, MO0 caxapo3oi, o0pabaThIBaIOT pacTBOPOM
®enunra. ObOpa3yercs kpacHas okpacka. Kakoi mucaxapua Obil B pacTBope? OOBsICHHTE CBOM
OTBET.

8. Ucnoab30Banne rIII0K0300KCHIA3bI VIS ONIPee/IeHIs] YPOBHA IVIIOKO03bI B KPOBH

depMeHT TIIIOKO300KCHIa3a W3 muiecHeBoro rpuda Penicillium notatum xarammsupyer
okucinenue B-D-rmoko3sl 10 D-rintokoHO-3-akToHA. DTOT (DEPMEHT KaTaau3upyeT pPeaki|io
TONBKO (P-aHOMepa, HO He BIMAET Ha o-aHoMmep. HecMoTpst Ha 3Ty cneunUYHOCTb, peakuus C
TIIIOKO300KCHIa30i OOBIYHO MCTIONB3YETCS B KIIMHMYECKOH MPAKTHKE ISl ONpeeNIeHNsT 00IIero
COJIepKaHHUs TIIIOKO3bI B KPOBH, IMpeNCTaBIAIONIeH coboil cmech o- u B-rimoko3sl. [louemy 3To
Bo3MokHO? Kakme eme mnpemMymiecTBa, KpoMe€ BO3MOXHOCTH  OINPENENSATh HU3KHE
KOHIIGHTPALlMM TJIIOKO3bI, MMEET TJIIOKO300KCHIA3HBI METOJ OIpeaeNeHHs] TIJIIOKO3bI 10
CpaBHEHUIO ¢ MeTogoM DenuHra’?



9. AHOMepBI caxapo3bl

JlakTo3a cCyliecTByeT B BHUJIE JABYX aHOMEpPOB, a BOT aHOMEpHBIX (opMm caxaposbl
oOHapy>xeHo He 0bu10. [Touemy?

10. I'enTnoOHMO32

I'eatnodunosa (D-Glc(f1—6) D-GIc) — sTo mucaxapui, BCTPEUYAMOLIMICS B HEKOTOPBIX
paCTUTEIBHBIX TIIMKO3UIax. M300pa3ute CTPYKTypy 3TOrO COSIUHEHHs. SIBisieTcss JIM 3TO
BEIIIECTBO BOCCTaHABIMBAIOINM caxapom? IloxBepraercst iu OHO MyTapoTaluu?

BOINIPOCHI K CEMUHAPCKOMY 3AHSTUIO Ne 5
Ilnan 3anaTuA:

1. Jlumuaer. Knaccudukanus. Ctpoenue.
2. Ponb munuioB B (hOpMHUPOBAHHH KIIETOYHBIX MEMOpaH.
3. Ankanouel. OCHOBBI KIacCU(UKAIUH.

3AIAYH 1151 PEIIEHNS

1. O0cy:k1eHHe TePMHHA «JIMITHIbD»

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

2. Ilpurorosienune coyca Bearnaise

Bo Bpemst mpuroroenenus coyca Bearnaise simuHble )KeNTKH BOMBAIOTCS B PACILUIABICHHOE
Macio, 4ToObl CTa0MWIM3UPOBaTh coyc U u30exarbh pazaeneHus ¢a3. CrabuiIM3upyrommum
areHTOM B SIMYHOM XeNTKe sBJsieTcs JeuuTuH (pocaruamixonun). [peamnonoxure, nouemy oH
TaK JEUCTBYET.

3. CTpykTypa omMera-6 ;kMpHO KHCJI0THI

N300pa3ute CTpyKTYpy oMera-6 »HUpHOU KUCIOTH 16:1.

4. Karanutnueckoe THAPUPOBAHUE PACTUHTEC/ILHBIX MacCeJI

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

5. HecTaOUIbHOCTH TPHALMJITJIMIIEPUIOB B 1EJOYHOM cpee

OOmenpuHITON TPOUEAYPOH sl OYUCTKH JKUPOYJOBUTENSI B PAKOBHHE SBISETCS
noOaBlieHUE CpPEICTB, COAEpXKAIIMX TUApPOoKcH] HaTpus. OObIACHUTE, MOYEeMy OHHU TakK
JEHCTBYIOT.

6. 'maposaus aMnuaoB

HazoBure mnpoaykTsl Mmsirkoro rugponusa pasbasienHbiM NaOH a) 1-creapomn-2,3-
TUTIATEMUATOMI THIeprHa; 0) 1-manbmuTons-2-onemndocharuaniaxonnaa.

7. BiusiHHe NOJSAPHOCTH HA PACTBOPHUMOCThH

Pacnionoxure cienyronie cCOeIMHEHUsI B TIOPSAJIKE YBEJIIMUEHUS PACTBOPUMOCTH B BOJIE:
TPUALTWITIUIICPUH; THANMITIMIICPUH U MOHOAIIWITIIUIIEPHH, TIPUYEM BCE OHHM COJEPKAT TOJIBKO



MAJIbMUTUHOBYIO KHCJIOTY.

8. AlIkaJI0uABI — 3TO HAPKOTUKHU?

Haiite moapoOHBIi 0TBET Ha Bonpoc. O00CHYHTE.

9. AKTMBHOCTb TeO(PUIJIMHA U TEOOpPOMHMHA

OxapakTepu3yiiTe OMOJIOIMYECKYI0 aKTHMBHOCTH aJKAJIOUAOB TeO(PHIUIMHA U TEOOPOMHHA.
Hamnumumre cxemy a30yibHOM TayToMepuu 11 TeodmumHaa. O0IaaaeT Ju a30J5HON TayToMepHueit
teoOpomMuH? CBoil oTBeT mnoscHuTe. Hanummunre UIsI HEro CcXxeMmy JaKTaM-JaKTUMHOMN

TayTOMEPHH.
ﬁ S e ﬁ H
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TeobpomuH TeodunnnuH

10. HuxkoTun
OxapakTepu3yiTe CTpOCHHE, OHOJOTHMYECKYH aKTUBHOCTh M PACHpOCTpaHCHHE B
MPHUPOJIC HUKOTHHA.

11. Peaknuum HUKOTHHA

Hanumure ypaBHeHHE peakIMU OKHCIEHHs HUKOTHMHA okcuiaoMm xpoma (VI), ecnu mpu
3TOM 00pa3yeTcs HUKOTHHOBAs KMCIIOTA.

12. Kopeun

OxapakTepu3yiite CTpoeHHe, OMOJOTHUYECKYI0 aKTUBHOCTh U PACIIPOCTPaHEHHE B MIPUPOJIE
kodenna. [logsepraercss nu KopeuH JaKTaM-JaKTUMHOM U a3osibHONM Tayromepun? CBOM OTBET
MOSICHUTE.

ITPUMEPHBIN BAPUAHT KOHTPOJBbHOM PABOTBI

KOHTPOJIBHAS PABOTA Ne 1

1. Crpoenne xnerxu. a) Eciu yBenmmunts kiaetky B 10 000 pas (Takoe yBeITHdeHHE OOBIYHO
JIOCTUTAeTCs B AJIEKTPOHHOM MHUKPOCKOIIE), TO Kakoro pa3mepa oHa craia Ob1? IIpenmonoxure,
YTO Bbl paCCMaTPUBAETE «TUITUYHYIO» 3YKapPHOTUYECKYIO KIETKY ¢ 1ruaMeTpoM 50 MKM.

6) Eciu BBl paccmaTpuBaeTe MBIIICUHYIO KJIETKY (MHOIUT), CKOJBKO B HEH COJEPKHUTCA
Mosiekyn aktuHa? (CuuTaiiTe, 4TO KJIeTKa UMeeT chepuueckyro GopMy U HE CONEPKUT HUKAKUX
JPYTUX KOMIIOHEHTOB; MOJEKYJIbl aKTHHAa UMEIOT chepuyeckyro ¢opmy u auamerp 3,6 HM;
oGbeM cdepsi paseH (4/3)R3)

B) Ecim BbI paccMarpuBaeTe KJIETKY M€UeHH (TeMaToMT) TaKUX K€ pa3MepoB, CKOJIBKO B HEH
MOJKET coJiepKaTbcsd MUTOXOHApUN? (CumTaiite, 4TO KJIeTKa UMeeT chepudeckyro Gopmy U He
COJIEP’)KUT HUKAKUX JAPYTUX KOMIIOHEHTOB; MHUTOXOHAPUU HMEIOT cdepuyeckyro Gopmy Hu
nuametp 1,5 MxMm.)

r) ['11r0K03a CIIyKUT OCHOBHBIM MCTOYHUKOM 3HEPIuu Ui OOJBIIMHCTBA KiIeTOK. [TpuHumast
BHYTPUKJIETOYHYIO KOHIIEHTPAIMIO TJIFOKO3bI paBHOHM | MM (T. €. | MWIIMMOIB/JT), pacCUUTanTe
YHCIIO MOJIEKYJI TJIIOKO3bI, COEPKAIUXCs B HAIEH TMIOTETHYECKON 3YKAPHOTUYECKOM KIIeTKe
(chepuueckoii  Qopmser). (Uucmo ABoraapo, paBHOE dYHCITy MOJEKynl B 1 Moie
HEHMOHM3UPOBAHHOTO BEIIECTBA, COCTaBisAeT 6,02 102 )



2. CKONbKO pa3lUYHBIX JUIENTUAOB MOXHO IMOJYYUTh, HCIOJB3YS TOJIBKO TJIMIHUH U
ananuH? Hanummure cxeMy npeBpalieHui.

3. Omnpenenure CTpOEHHE CIOXKHOTO 3(hUpa O-aMUHOKHUCIOTHI, €CIM HM3BECTHO, YTO OH
conepxkurt 15,73% a3ora 1o macce.

4. I'eMorino0MH B3aUMOACHCTBYET C KUCIOPOIOM ¢ 00pa3oBaHMEM KOMILIEKCa, B KOTOPOM Ha
4 MOJb KUCIOPOJIa MPUXOAUTCs 1 Mo TeMoriioOnHa. BeraucinTe 9ucio MOIeKyI TeMOTIo0nHa,
HeoOXxoaumoe I iepeHoca 1 mut kucinoposa (H.y.).

5. ucaxapun, sIBISIONUHICA 1100 ManbTO30H, MO0 caxapo30ii, 00pabaThIBalOT PaCTBOPOM
®enunra. Ob6pasyercst kpacHas okpacka. Kakoi mucaxapua Obut B pactBope? OOBSICHUTE CBOM
OTBET.

6. Kakue cBs3u B Monekyne o-D-riroko3sl JomKHBI OBITH pa3opBaHbl, YTOOBI MOJEKYJa
npuHsiia KoHpurypanuio B-D-rimoko3s1? Kakue cBsi3u HyXHO pa3opBaTh, 4T0ObI peBpaTtuTh D-
roKo3y B D-maHHO3Y?

KpnTeplm OILICHKH OTBE€TA CTYJACHTA IIPU BbLINIOJITHCHUH KOHTpOJ’IbHOﬁ paﬁoTI)I

Onenka TpeOoBaHusi K 3HAHUSIM

OTIINYHO MIPUBEJICHBl TOJHBIC IPaBUJIBHBIC pEIICHUS, OTBETHl TPAMOTHO
apryMeHTHUPOBAHBI

XOpOIHO I[OHYHICHBI HC3HAUYHUTCIIBHBIC HOFpeHIHOCTI/I HpI/I OTBETAX Ha BOHpOCI)I,

aprymcHTanus ObLIa HE MMOJIHOM

YIOBIIETBOPH B oTBeTax Ha HEKOTOpBIE BOINPOCH! JOMYLIEHBI IPyOble OMNOKH, YacTb
TCJIBHO BBIBOZIOB HE apryMCHTHPOBAaHA WUJIW AapTYMCHTHUPOBAaHA HECIIPABUIIBHO

HEYJIOBJIETBO OtBetsl Ha 50 wu Oosiee % BOMPOCOB OLIMOOYHBI, OOJIBIIMHCTBO

PUTETBHO BBIBOJIOB HE apryMEHTUPOBAHbI UJIM apTyMEHTHPOBAHbI HEIPABUIBHO

Temamuka peghepamos

1. DHepreTryeckas HEHHOCTD KUPOB.
2. MexaHu3M JeHCTBUS JIM30IIMMa B O-XHMOTPHHCHHA.
3. Baxneiimme MyTareHsl, TOKCHKOJIOTHSI OCHOBHBIX pEareHTOB JJIsl OpPT. CHHTE3a.
4. VickyccTBEHHAs M CHHTETHYECKas! MULIA: TPOOJIEMBbI M TEPCPEKTHUBHI.
5. @epmeHTHI Kak BakHemme onomumieHu OAB.
6. CoBpeMeHHbIE peicTaBlieHus: 00 ab3umax.
7. TUIBI MOJIEKYJIIPHBIX M MEKMOJIEKYJISIPHBIX B3aUMOJICHCTBUI B OMOMOJIEKyIaxX.
8. CoBpeMeHHBIE IPECTABICHUS O CTPYKTYPE U PYHKLHUAX TeHA.
9. 'opMOHBI — BaXKHEHILIUE PETYIATOPHI MPOIIECCOB METab0IM3Ma.
10. MexaHu3Msbl JecTBUS SHAOPPUHOB U SHKE(DATUHOB.
11. Ilpobnema TpaHC-U30MEPOB KUPHBIX KUCIIOT.
12. Xumust OMOJIOTUYECKH aKTUBHBIX COSTUHEHUI Ha PyOeKe CTOJETHIA.
13. AnkoroapHas 3aBUCUMOCTh: OMOXUMHYECKUE TIPUIHHBI.
14. MonenupoBanue (pepMEeHTATUBHBIX IPOLIECCOB.
15. BuraMuHbl 1 MUKPOHYTPHUEHTBHI.
16. Teopun BOZHUKHOBEHHUS U Pa3BUTHS )KU3HU
17. Ctpoenue u CTpyKTypa TIIO0YISIPHBIX OCIKOB
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10.

11.

12.

18.Ctpoenue u cTpykrypa GuOpHISIpHBIX OSIKOB

19. ®epmeHTHI, Y9aCcTBYIOIIHE B PACIICTIIICHUH AMHUHOKUCIOT

20. I'ernas uHxKeHEpHs. Y CIIEXU U TTPOOIIEMBI

21. Xumuueckuil v (pepMEHTATUBHBIM CUHTE3 MOJUHYKIICOTHI0B

22. ButamMuHbI He3aMEHUMbIE OPraHUYECKHE KOMIIOHEHTHI MUILU

23. MonuOeH, BaHaIMi 1 HUKEJb KaK KOMIIOHEHTHI HEKOTOPBIX ()epMEHTOB
24. buonoruyeckoe 3Ha4YeHHE HOHOB KaJIbLIMs, XpOMa, 0JIOBA U aJTIOMUHUS
25. XuMus apixanus

26. XuMUsI HUMMYHHTETA

27. Xumusi HeHPOSHIOKPUHHOMN Perysaiuu

28. XuMus 3peHust

29. X¥uMHsI MBIIIIEYHOTO COKPAIICHUS

30. CTuMynsTOpHI pOCTa PACTCHHI

31. T'opmoHBI

32. Xumnueckre GyHKIIUU KOMIIOHEHTOB KJIETKH.

33. IlepeBapuBaHue U BCACHIBAHUE MHIIIU.

34. HoGeneBckue naypeaTsl B 0071aCT OMOXUMHUHN U MEIUIMHBI

35. buonoruueckue aktuBHbIe 100aBku (BA/JI)

36. I'enetnuecku MoauduurpoBanubie MpoayKTel. OnacHocTu. [lepcrnekTruBb
37. AHTUOKCUJAHTHI B )KUBBIX OPraHU3Max

38. CtBosnoBbI€ KiIeTKU. [lepciekTrBbI

39. CuHTE3 B OPraHu3Me KUPOB U POACTBEHHBIX COEIMHEHUIN

40. CuHTe3 B OpraHu3Me TII0K03bI (TIIFOKOHEOTeHE3)

BO”pOCbl K IK3aMeEHy

AMUHOKHUCIIOTBHI. DU3UKO-XUMUYECKHE CBOIICTBA. Crepeoxumusi. benkoBele U
HEMPOTEHMHOTE€HHbIE AMUHOKHUCIIOTHl. 3AMEHUMbIE U HE3aMEHUMbIE AMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHI KaK CTPYKTYPHBIE 3JIEMEHTHI OEJIKOB.

[lentunel, ctpykrypa u cBoiictBa. Ctepeoxumus. OnpeeneHne KOHLEBbIX aMUHOKHCIOTHBIX
OCTaTKOB. @parMeHTaluus NENTHIHBIX LEMe.

Xumuueckuil ¥ (pepMEeHTaTUBHBIA CUHTE3 NENTUIO0B. TBepA0(ha3Hbli NENTUIHBINA CUHTES.
ABTOMaTHYECKHE NENTHIHbIE CHHTE3aTOPBI.

CTpyKTypHBIE aHAIOTH TPUPOJHBIX MENTUIOB.

benku. MonekynspHas wmacca, pasmMep u ¢Gopma OCNIKOBBIX MaKpOMOJEKYJd. MeToabl
BbIIenieHus OenkoB. Kimaccudukarms 6enxos.

[lepBuuHas cTpykTypa OelKOB U MeTonbl ee omnpeneneHusd. CemeilcTBa O€IKOB M TOMOJIOTHS
MEPBUYHOUN CTPYKTYPHI.

Bropuunas ctpykTypa 6enkoB U MeToAbl ee onpeaeneHus. [lentuaHas cBa3b U KoHGOpMaus
HOJUMENTUAHON 1enu. OCHOBHBIE THIBI BTOPUYHON CTPYKTYphl OenkoB. Poib BOIOpOIHBIX
CBsI3€H.

Tpernunas ctpykrypa 0enkoB. PeHTreHOCTpyKTYpHBI aHanu3 Ouononumepos.l moOyspHblie U
¢ubpunsapusie 6enku. ['mapodobHbie B3auMonencTBus. [leHatypauus U peHaTypauus OeIKoB
KaK KoollepaTHBHbIE Ipoluecchl. CBA3b TPETUYHOW M NEpBUYHOU CTPYKTYyp. CTpyKTypa u
dbyHKMs r100MHOB. Muorno6uHn. ['emornoOuH. benku mia3mpl KpOBU U MX HCIIOIB30BaHUE B
MEAULIMHE.

UeTrBepTruHasi CTpYKTypa OJUTOMEPHBIX OenkoB. [Ipupona B3ammoneiicteuii. CTexuomeTpus.
buosornueckoe 3Ha4eHUE OJTUTOMEPHBIX B3aUMOICHCTBUN.

Xumudeckass wmomudukanus OenkoB. [IpocTeie U clokHBIE O€NKH. ATONPOTEHHBI H
npocreTuueckue Tpynnbl. Hykineo-, numo-, rimko-, Xpomo-, (oc¢o-, MeTaonpoTEHIbI.



13.
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20.
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22.

23.

CepnoBUIHOKJIETOYHAs] aHEMHUsl Kak MpUMep «MOJIEKYJISpHON Oosie3HH». XuUMHUYECKas
CYIIHOCTb MyTanuii. HacneacTBeHHbIe HapyIIeHNs OOMEHa BEIECTB.

Oynkiuu OenkoB B opranuzme. depmeHTsl. ['opMoHbl. TpancmopTHbie Oenku. AHTHUTENA.
buotokcunbl. AHTHOMOTHKH. WHIHOMTOpPBHI M aKTUBAaTOPHl (EPMEHTOB. ATOHUCTHI U
AQHTarOHUCTHI PELENTOPOB. DIEMEHTHI TECOPUHN (PapMaKOKHHETHUKH.

Monocaxapuasl — OJIMrocaxapubl — ojaucaxapuabsl. BaxkHenme ceMeicTBa MOHOCAXapuI0B.
Crepeoxumusi. XuMHUYECKHE peakli. bruoiornuecku BaKHbIE MNPOU3BOJIHBIE MOHOCAXapHUI0B.
Onurocaxapunsl. CTpykTypa © CBOMcTBa. Bakneimme paucaxapuibl W TpUCAXapUJIbL.
[Tonmucaxapuasl. Crpykrypa, Kiaccudukanus, CBOHCTBa. buonormyeckoe 3HaueHUE.
PesepBHbIe M CTpyKTypHBbIE noaucaxapuasl. Hykieo3uabl — HyKIEOTHABI — HYKJIEHHOBBIE
KUCJIOTBL. CTPYKTYpBI HYKJI€03UA0B. [ [MpuMUIMHOBBIE U TyPUHOBBIE OCHOBAHHUS. Y TJIEBOJHBIC
KOMIOHEHTHI. KoH(pHUrypanus rimko3uaHoro ueHTpa. XuMHUECKUE PEaKIiH.
Momnonykieotuasl. CTpykTypa, HOMeHKIaTypa. Knaccudukamusa. Ctepeoxumus. XUMHIESCKUE
CBOMCTBA. BMOJIOTMYECKU Ba)KHBIE IIPOU3BOAHBIE MOHOHYKJICOTHIOB. MOHOHYKIICOTUIBI KaK
CTPYKTYPHBIE 3JIEMEHTbI HyKJIIEMHOBBIX KUCIOT. [[0OTMHYKI€0TH 1Bl M HYKJIIEMHOBBIE KHCIIOTHI
Knaccudukanuss u HOMeHknarypa. Pochommddupnas ces3p. JJHK um PHK. Ilepuunas
CTPYKTypa HYKJIEHMHOBBIX KuCIOT. CekBeHUpoBaHHE. XUMHYeCKHEe U (EepMEHTATUBHBIC
IIPEBPAILCHNS TTOJIMHYKJICOTUIOB. BTOpUYHAs CTpyKTypa HYKJIEHMHOBBIX KHCIOT, JIBOMHAas
cnupans JIHK. KommiemeHTapHble M MEXIUIOCKOCTHBIE B3aUMOJECUCTBUS HYKIEHHOBBIX
ocHoBaHuil. [lonmumopdusm neoiiHoi cnupanu JIHK. Makpomonekynspnas crpykrypa PHK.
Crpykrypa TPHK. Xwumunueckuii u  QepMeHTaTHUBHBIA CHHTE3 MOJHMHYKICOTHU]IOB.
ABToMaTn4eckuii TBepaodazHbIid cHHTE3. OYHKIIUH MOJMHYKICOTHIOB B )KUBBIX OPTaHU3MaXx.

Hyxneonporeunnsl. Bupycsl U BUPYCHBIE 00J1e3HH. - dochonunu bl
Kupsi. CTpykTypa, HOMEHKIaTypa U Kiaccuukanus. HeliTpanpHble amurinuepuabl. Bocka.
Crepouppl. TeprieHsl. IIpocrarnanauHsl. TpomOoxcaHsbl.

®ochonmununael.  CTpykTypa,  HOMEHKJIaTypa,  kiaccupukanus.  Docdornuuepuasl.
Xumnueckue npespauieHus (pochomunuaoB. CHUHTOMUMNUABI U TIUKOIUNUABL JlunuaHble
munemiel.  Jlunmonporenabl. MosekyspHble KOMIIOHEHTHl OMOMeMOpaH M (QYHKIMH
6uomemOpan. Kierounsie crenku 6akrepuil. [IeHUIIWIIIMH U pOJICTBEHHbIE aHTUOUOTHKHY.
Buramunbel. Homenknatypa u knaccudukauus. JKupopacTBopuMble M BOAOPacTBOPUMbIE
BUTAMMHBI. BuTaMuHBI Kak KOMIIOHEHTHl KodepmeHTOoB. Tuamuu. Pubodnasus.
Hukortunamua. IlantorenoBas kucnora. [lupunokcun u nupuaokcanbdochar. AHTArOHUCTHI
nupuaokcanb(ocdar-3aBUCUMBIX (PEPMEHTOB Kak si/ibl U JeKapcTBa. V30HMKOTUHUITHIPA3U]]
B JedeHuun TyOepkyne3a. buorun. @onmeBas kuciora. Jlunokuciora. Kobamamus.
Ackop6unoBas kucinota. Butamunsl A, /I, E u K kak npousBogHble n3onpena. buonoruueckas
pOJIb BUTAMUHOB. ABUTaMUHO3bI (I[bIHTa, PAaXUT, Mejlarpa, aHeMuu, OepuOepH) U X JeueHue.
BurtaMuHbl 1 MUKpo3sIeMeHTBI. MUKpoaieMeHThl. Poib HOHOB jkene3a, Meu, IIMHKA, MapraHia
U KobaynbTa B OMOJIOTMYECKMX Mpoleccax. bHoXMMHS M TOKCHUKOJIOTHs celleHa u Oopa.
MonubaeH, BaHaIui U HHUKEJIb KaKk KOMIIOHEHTHI HEKOTOpPbIX (epMeHTOB. buonorunueckoe
3HaYeHHE MOHOB KaJbIMs, XpoMa, ojioBa U anmoMuHus. Kpemuuil kak MukposnemeHT. Ocolast
POJIb HOHOB IIETOYHBIX METAJIOB B OMOJIOIMYECKUX CHCTEMaX.

®epmentel. Homenknarypa, kiaccudukanus. benkoBas mnpupona ¢epMeHTOB. AKTHBHBIN
HEHTp. Y4acToK cBsi3biBaHMA ¢ cyOcTpatoM. Kodaktopsl ¢epmentoB. KodepmenTtsr u
POCTETHYECKHE TPyNIbl. X010()epMEHT U anoPepMeHT.

Kunernueckas cxema u ypaBHeHMe Muxasnmuca. CranuoHapHas, IpeacTalMOHAapHas H
pellakcallioOHHas KWHEeTHKa. ABTOKaTamuTHueckue (epmMeHTHble mporecchl. CKOpocTH
3JIEMEHTApHBIX cTanuil. KuHeTHKa MHAKTUBAIMK U JACHATypauuu (GEepMEHTOB. DJIeMEHTapHbIE
aKThl (DEpMEHTATHBHBIX PEAKIMH B paMKax TEOpUU MepexofHoro cocrosiHus. CyOcTparHas
cneunuyHocTh hepmMenToB. KOHKYpeHTHBIE 1 HEKOHKYPEHTHbBIE HHTHOUTOPBI.
Karanmutnueckue cBoiictBa ¢depmenToB. KuneTnka peaknuii (epMEHTATUBHOTO KaTau3a.
Mexanu3Mbl (pepMEHTATHUBHBIX peakiuii. Perynsnus aktuBHOCTH (epMeHTOB. BiusiHue noHOB
BOJIOpO/Ia W HMOHOB MeTaioB. pH-3aBUcMMOCTH (PEepMEHTATHBHBIX pEaKIHMi. 3aBHCHUMOCTH
CKOPOCTH pEeaKLMil OT TeMIIEPaTyphl.



24. Perynsaropabie depMeHTHI. Autoctepuueckue (EepMEHTBHl W MOAYJATOpbL. [IpodepmMeHTHI.
N3odepmenTsl. MyTaruu U akTHBHOCTH (DEPMEHTOB.

25. MostekynsipHble  MEXaHW3MBI JeHCTBHS (QepMeHTOB. [HIpomaspl: TENCUH, XHUMOTPHUIICHH,
kapOokcunasa, nupodocdaraza. [Ipumenenne GpepMEHTOB U WX WHTHOUTOPOB B METUITMHE.
WmxenepHass  sH3uMoiorus. Vctounukm — gepMeHTOB. XuMuYecKas  MoauQHKaius,
UMMOOHIU3AIMS U CTa0MIN3aIus (PepMEHTOB, UMMOOMIN30BaHHbIE KICTKH.

26. Merabomm3m. OOMeH BemiecTB M OWOdHEpreTuka. TepMoaMHaAMUYecKas OOCECIICUCHHOCTh
ouormporieccoB. MeTabonu3M Kak COBOKYITHOCTH IPOILIECCOB aHa0oNu3Ma W KaTaboim3ma.
Hcrounuku yriepona, KHCIOpOa, a30Ta U BOJOPOAA JUISl KU3HEACATEIIbHOCTH OPTaHU3MOB.
Amopubonnyeckue nporecchl. ABTOTpods! U rereporpodsl. Ctaaun Metadoiau3ma.

27. HenJeHTHYHOCTh ~ KaTa0OJMYECKUX M aHA0OJIMYECKMX IyTed. YPOBHH  PEryisiluu

MeTabonmmu3ma. Meron HU30TOIHBIX METOK B U3y4YEeHUU MeTabonmmu3ma.
['mukonmu3 w ero craauu. bpokenue u npixanume. CruproBoe OpoxkeHue. Jpyrue THITBI
OpOXKEeHUSI.

28. Llukn TpukapOoHOBBIX KUCIOT. ['enokcunarublil nuki. @ochoraoKoHATHBINA TYTh.

29. OxucnurensHoe (ochopunupoBanue. [IpuunHa SIOBUTOCTH MBIIIbsKAa. OKUCICHUE KHPHBIX
KUCJIOT. OKUCTUTENBHOE PACIICINIEHHE AMUHOKHUCIIOT.

30. buocuHTe3 YriIeBOMOB, JUMHIOB, aMUHOKHCIOT, MOHOHYKJICOTHJOB. THUMHIMIAT-CHHTETa3a
KaK MUIIEHb B XUMUOTEPAIIUH PaKa.

31. ®orocunte3. buosneprerrika u ponb AT®. Jlokammzamms u coiictBa AT®. CrannmaprHas
cBoboanast sHeprusi runponnsza ATD. AnenunatHas cucrema. Pons moHoB marnug. Ilytu
¢depmentatuBHoro mepenoca (ocdarupix rpymnm. Pome AT® u mmupodocdara. MexaHusm
OKHUCIUTETBHOTO (hochopunupoBanusi U GOTOCUHTE3A. DIEMEHTHl TEPMOJIUHAMUKUA OTKPBITHIX
CHUCTEM.

Xumus Ouonornyeckoil Qukcanuu azoTa armocdepsl. HuTporenassl. A3zoT-¢dukcupyromme
OpPraHU3MBbI U CEIBCKOE XO35HCTBO.

32. buononumepsl W HacleACTBEHHOCTb. ['eHernyeckas ¢ynkuus JIHK.  Xpomocomsl.
[Tpoxapuotsl u sykapuothl. Permukarus JJHK. ®epmentsr 6nocuntesa JJHK. Tpanckpunius:
ouocunTe3 PHK na JIHK.

33. ®epMeHTHI TPAHCKPHUIIIUH. PEerynsius SKCIpecCHr T€HOB IMPH WHHUIUAIMH TPAHCKPUTIIHH.
Oneponsl. Omneparopsl. Penpeccopsl. AxtuBatopbl. Tpancnauus. ['eHeTmueckuil kox u
¢byakuun TPHK.

34. CpoiicTBa reneTnueckoro kojaa. Kogupyrommue snemenTsl. CocTaB KOJUPYIOIIUX TPUIIIETOB.

35. KoioH-aHTHKOIOHOBBIE B3aUMOJICUCTBUSL. Amunoanuin-tPHK-cunTerasml.
Pu6ocomsl u 6uocunTe3 6enkoB. CTpykTypa pudocoM. CamocOopka pudocom.

36. Dranbl OmocuHTe3a OenkoB. MHunmarus. Dnonramnus. TepMuHaus. JHepreTHka OMOCHHTE3a
OenkoB. Perymsmus OuocuHTe3a OEIKOB.

37. 'ennast uwxeHepusi. Beinenenue renoB u nomyuenue kAHK. TlonmmepasHas 1nemHas peaxiusi.
Bekropbl. MosekymsipHble MEXaHU3Mbl MyTareHe3a. MyTtareHes reHoB U OeJIKoBasi HH)KEHEepHsl.

38.T'ennast wHXeHepus W OMOTeXHOJOTHS. | €HHO-WH)KEHEpHbIE WHTEPPEPOH, TOPMOH pOCTA,
UHCYJIMH. DKOJIOTHYECKUE M ITHYECKHE NMPOOJIIEMbl T€HHOM HMHXKEHEepUU. | eHbl M TeHOMHKA.
I'eHoM yenoBeka.

39. MonekynsipHble aCIeKThI ABIXaHUS YeNOBeKa. XUMHUS AbIXaHUs. | eMOTTI00MH KaK MepeHOCUUK
Kuciopona. B3aumonelcTBus CyObEeIUHUI] TeMOIVIOOMHA W KOOMNEPaTUBHOCTH IIpolecca
CBSI3BIBAHUS KHCIIOpOa. MyTaHTHBIE TeMOTTIOOMHBI U 3a00JIeBaHUs KPOBH.

40. Xumus nmmyHuTera. IMMyHHBIH oTBeT. CTpyKTypa anTHTeN. MMyHOTTOOYNMHEL Jlerkue n
TsDKENbIe 1ienu. BapnabenbHbie 1 MHBAPUAHTHBIC YYAaCTKU. AHTUTCHBI. KOMITJIEKCHI aHTUTEH —
antuteno. B- u T-mumdonmter. KoMmmmemMeHT W ero KOMIOHEHTHL. WMMyHOAE(PHUIIUTHI.
[Tpo6nema CITN .

41. Xumuss  HelposHAoKpuHHOW  perymsanuu.  Hediponsl.  Cunancel.  HeipomeauaTopsl.
AUETUIXOIIMH U alleTUIXOJIMHACTEpa3a. IHTHOUTOPHI alleTUIIXOIMHACTEPA3hbl. XUMUS HEPBHOM
nepempaun. Heipormapanutuueckue sawsl.  Heiponentuabl. DHKedanuHbl.  DHAOP(GUHEL.
OnuouHbIe METNTHIBI.



42. DHTIOKpUHHBIE JKeJIe3bl U TOPMOHBI. XUMHUYECKasi CTPYKTypa TopMoHOB. CTepONIHbIE TOPMOHBI
KOpBbl HAJIIOYEUYHUKOB M TOJOBBIX XKeye3. AJPEeHaquH U HOpaJgpeHATIUH. MoJeKyspHbIe
JIEUCTBUS TOPMOHOB. AJICHWJIATIIMKIIa3HAas cucTeMa. Perientopsl.

43. Xumusa 3penusi. Ceruatka u  (oTopeuenTopbl. 3pHUTENbHBIE NHUIMEHTHL. PojorncuH.
®dorouzomepuszanusl peTuHansd. JIFOMUPOJONCUH M MeTapodoNCUHbl. POTOMHUIIMMPOBAHUE
HEPBHOT'O UMITYJIbCA.

44, XumMusi MBIIIEYHOTO COKpamieHuss. Muo3uH. AKTUH. AKTOMHUO3WHOBBIN KoMIuiekc. AT®d-azHas
aKTUBHOCTh MuoO3MHA. CompspkeHue BO30YXKICHUS WM COKpalieHus. Poinb MOHOB Maruws,
KaJbIUs U CYJIb(QTUIPUIBHBIX TPYIIIL.

45. XuMusl akTUBHOTO TpaHCcMeMOpaHHoro reperoca. CTpykTypa u GyHKIIUU OnoMeMOpaH.

46. CucteMbl akTHBHOTO TMepeHOca IMPOTUB IpagueHTa KOHIEHTpaluu. Ponb MOHOB HaTpus u
kanusg. AT®-a3znas cucrema. HarpueBblit Hacoc. AKTUBHBIN MEPEHOC AMUHOKHUCIIOT U CaXxapoB.

O0pa3ubl 3K3aMEeHAIIMOHHBIX OMJIETOB
9K3AMEHAIIMOHHBIU BUIET Ne 1
[To puctumuinae XuMUYECKHe OCHOBBI OMOJIOTMYECKUX MPOIECCOB
1. AmunHokucnorsl. @Pusznuko-xumuueckue cBoicTBa. Crepeoxumusa. benkoBble u
HEMPOTEUHOTCHHbIE AMUHOKHUCIIOTHI. 3aMEHUMbIE U HE3aMEHHUMbIE AMUHOKHUCIIOTHI.
2.  MuxkposnemeHntel. Ponb HOHOB Jkeie3a, Mend, I[MHKA, MapraHia W KoOaibTra B
OMOJIOTMYECKHUX MpOIeccax.

3.  DHAOKpUHHBIE XKeJie3bl U TOPMOHBI. XUMHUECKas CTPYKTypa ropMoHOB. CTepouaHble
TOPMOHBI KOPbI HAIIIOYEYHUKOB U MTOJIOBBIX JKeJie3. AIPEHAIIMH U HOPaJAPEHAJINH.

buner yrBepxieH Ha 3acenanuu Kadenpsl

3aBeayronuii kadenpoit A.M. CanamoB

« » 20 I.

3K3AMEHAIIMOHHBINA BUJIET Ne 2

Ilo gucuunanae XUMHUYECKHUE OCHOBEI OMOJIOTHYECKUX MponeccoB

1. benku. MonekymsipHas macca, pazmep U ¢Gopma OETKOBBIX MaKpOMOJIEKyd. MeTomabl
BbIIenieHus OenkoB. Kimaccudukarms 6eiKoB.

2. ®epmentsl. Homenknarypa, kiaccudukanus. benkoas npupona GepMeHTOB. AKTUBHBIN
HeHTp. Y4acToK cBs3biBaHUA C cyOctparom. Kodakropsl ¢epmentoB. KodepmeHnTsl u
POCTETUYECKUE TPYNIBI. X0JIOPEepMEHT U arnopepMeHT.

3. T'ennas unxeHepus U OMOTEXHOJIOTHUS. | €HHO-UHKEHEPHbIE HHTEP(PEPOH, TOPMOH POCTAa,
MHCYJIMH. DKOJIOTHUECKUE U ATUYECKHE MpPoOJIeMbl FeHHON HMHXKeHepud. [ eHbl U reHomuka. ['eHom
YEIJI0BEKA.

bunet yrBepxaeH Ha 3aceaHuu Kadeapbl

3aBeayronuii kadenpoit A .M. CanamoB



« » 20 T.

TECTOBBIE 3AIAHUSA
IIpumepHble 3axanus Tecta Nel

1 ITokaxkuTe MOCJIET0BATETbHOCTH PeaKIHii BUTKA CHUPAJIH f-OKHUCIEHUS KUPHBIX KHCJIOT:
1 - oOpazoBanue amui-KoA u anermin-KoA;

- oOpa3oBanue eHOMWI-KOA;

obpazoBanue B-ketoanmi-KoA;

obpa3oBanue f-okcuamiKoA.

2
3
4

2. OL[I/IH IMUKJI CIIMPaAJIH B-OKI/ICJ'IeHI/Iﬂ BKJIIOUaeT 4 mocjieA0BaTeJIbHbIX p€aKIuu, BbIﬁepI/ITe
NPaBUWIBHYIO MOCJIECA0BATC/IBHOCTD:

1 - Oxkwucnenue, 1eruIpupoBaHue, OKUCICHHE, PacIleIUICHUE.

2 - BoccranoBneHue, 1eTHIPUPOBAHNE, BOCCTAHOBIICHHE, PACILICTUICHHE.
3 - JerunpupoBanue, ruapaTaius, 1eruIpupoOBaHUE, PaCIIEIICHHE.

4 - T'mppupoBaHue, AeTUApATALNS, THIPUPOBAHKE, PACIICTICHHE.

3. CpaBHHuTe npouecc B-oKucJeHuss U OMOCHHTEe3a )KUPHBIX KHCJIOT:

A — buocuHTe3 JKUPHBIX KHCIIOT. 1 IIpouecc uMeeT HUKIMYECKUN XapaKTep.

b — B-okuciienue >XUpHBIX KUCIIOT. 2 Ucnonb3yetcs kopepment HAJI.

B — O06a nponecca. 3 Ucnonwiyetcs kopepment HAJIDH,.

I' — Hu oy 13 HuX. 4 Vcrionb3yeTcst IATpaT Kak CyOCTpaT peaKIIHid.

IIpumepHble 3a1anus Tecta Ne2

1 buosiornyeckumMu PyHKuUMAMH 0eJIKOB SIBJISIIOTCH:

1) TpancniopTHas

2) KaTaauTHYecKas

3) 3amuTHAs

4) reneTuyeckas

2 @yukuus 0e1ka reMorJa00MHa:

1) 3amacaeT KMCIOPO/I B MBIIIIAX 2) IEPEHOCUT KUCIOPO K

TKaHsIM

3) CUHTE3UpPYET KUCIOPO B KJIeTKax 4) pacxolyeT KHUCIOpO/ B OpraH1u3Me
3 I'maposn3 6e1K0B — ITO:

1) pa3pylieHre BTOpUYHON U TPETUYHON CTPYKTYPHI OEJIKOB

2) TO K€ camoe, YTO U JIeHaTypalus 0eIKoB

3) HeoOpaTuMoe pa3pyiieHne CTPYKTypbl OEITKOB ¢ 00pa30BaHUEM aMHUHOKHUCIIOT
4 B pe3yabTaTe rHAPOJIN3A CJOKHBIX 0€J1KOB 00pa3yloTCcs:

1) amuHOKHUCIIOTHI 2) aMmMuak 3) Bojia 4) HeOEeTKOBbIE KOMITOHEHTHI

5 lenatypanusi 0eJIKOB — 3TO:

1) pa3pyiieHre TPETUIHOM CTPYKTYphI OEITKOB

2) pa3pyuieHue TPETHYHON ¥ BTOPUYHOM CTPYKTYpHI OEIKOB

3) pa3pyiieHne TPETUIHOM, BTOPUIHON U IEPBUYHON CTPYKTYPHI OCITKOB



IIpumepHble 3aqanua Tecta Ne3

1 Kaxky1o ¢pyHKIIHIO BBINIOJHSIOT (pepMEeHTHI B ;KUBBIX Opranuzmax?
1) nurarenpHyto 2) 3alUTHYIO 3) KaTaTUTHUYECKYIO 4) TPAHCIIOPTHYIO

2 Oruuns (pepMeHTOB OT HEOMOJTOTHYECKUX KATAJN3ATOPOB 3aKII0YAKOTCS
1) obmanarot crienupUIHOCTHIO ACHCTBHUS 2) MEHEE aKTUBHBI, YeM HEOHOJIOTHYECKHE KaTa-
JU3aTOPHI 3) MPOSIBIISIFOT BHICOKYIO aKTUBHOCTB IIPH YMEPEHHOM TeMIieparype

3 B ocHoBe kiaccuurkanuu GepMeHTOB UCIOJIb3YeTCs:
1) xumuueckas mpupoaa hepMeHTa

2) xuMHu4ecKas mpupojaa cyocrpara

3) TUII KaTATM3UPYEMOH PEaKIIuu

4) MmexaHu3M jeiicTBus hpepmMeHTa

4 Ilpu ruapoJn3e pepMeHTHI pacnagaTCs Ha:
1) 6enku

2) aMMHOKHUCIIOTHI

3) HeOENKOBBIC KOMIIOHCHTBI

4)amMmmuak

5 C noBbllIeHHEM TeMIIEPATYPbl AKTUBHOCTH ()eéPMEHTOB:
1) moBkIIIaeTcs 2) MOHMKAETCS 3) HE H3MEHSCTCS

KpuTepuu ouieHKH TeCTOBBIX 3aJlaHUM:

— ot 81% 10 100% mnpaBHIIBHBIX OTBETOB M3 OOIIEr0 YHUCIa MPEIbSBICHHBIX TECTOBBIX 3aJaHUN
CTYJEHTY BBICTABJIECTCS OLICHKA ~ OTIUYHO ’;

— oT 51% no 80% mnpaBUIBHBIX OTBETOB M3 OOLIEro YHcia IMPEIbSBIEHHBIX TECTOBBIX 3aJaHUMN
CTYJICHTY BBICTABIIIETCS OLIEHKA ~ XOpOoIIOo’’;

— oT 31% 1o 50% mnpaBUIBHBIX OTBETOB W3 OOIIEro 4ucia MNPEAbSBICHHBIX TECTOBBIX 3aJaHUN
CTYJEHTY BBICTABIIIETCS OLIEHKA ~ yJOBJIETBOPUTEILHO ;

oT 0% 10 30% mpaBHIIbHBIX OTBETOB M3 OOIIETO YKCia MPEIbIBICHHBIX TECTOBBIX 33JaHUN CTYICHTY
BBICTABJISIETCA OLIEHKA ~ HEYIOBIETBOPUTEIBHO .

9. YYHEBHO-METOAUYECKOE U TH®OOPMAIINOHHOE OBECIIEYEHUE
AN CHUITINHBI
9.1. YueOHasi muTeparypa:

a) OCHOBHAs JIUTEeparypa:

1. 4. Koawsmawn, K.-I'. Pem. Harnsanas 6unoxumus. M. «Mupy, 2019 T.
2. B.IL Komoga, B.H. IlIsenoBa. buoxumus. M. «/Ipoda», 2014 r.



0) JONOJIHUTEJbHAas JINTepaTypa:

1. I0.b. ®wmnmnosuy. OcHoBel Oroxumuu. M. "Breicmrag mxoia" 1985r.
2. A.Jlenunmxep. OcnoBbl Onoxumun. M. "Mup" 1989 r.
3. 3. Puc, M. Crepubepr. Ot kieTok k atomam. M. "Mup" 1985 r.

9.2. UnHTepHeT-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

9.3. IIporpammMHoOe oGecnieyeHmne

Noook~owhE

YHuBepcutrer obecriedeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIICH3MOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOTro MPOTPAMMHOT0 00ECIICUCHHSI, B TOM YHCJIE OTE€UECTBEHHOTO IMPOU3BOJICTBA.

Kaxaplii oOyuaromuiicss B TE€YeHHE BCEro mnepuoja oOydeHHsl 0oOecliedeH WHIUBUAYaTbHBIM
HEOTPAHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOU MH(GOPMAIIMOHHO-00pa30BaTeIbHON Cpefie YHUBEPCUTETA
U3 000N TOYKH, B KOTOPOH HMMeeTcs IOCTyN K HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON CeTu
«HTEpHET» KaK HA TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuter oOecriedyeH  CIEAYIOIIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTPaMMHOTO

o0ecreyeHusl.
1. JlunensuoHHOE nMporpamMMmHoe obecreueHue, ucnonbzyemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “Busyansaas Ctynust TectupoBanus™

1.4. Antusupychoe I10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsmy C TpadUuOUOHHBIMHU H3AAHUAMHU CTYACHTBI W COTPYAHUKH HMCKOT BO3MOXHOCTH
MOJIb30BATHCS SJICKTPOHHBIMU IMMOJIHOTCKCTOBBIMHA 6azaMu JAaHHBIX:

Taonuya 9.1.
Ha3Banue pecypca CcebLika/nocTyn

DnekTpoHHass OubnMoreka oHiaH «EamHOEe OKHO K http://window.edu.ru
00pa3oBaTEILHBIM PeCypcam)

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

denepanbHbIii 00pa30BaTENbHBINA MOPTAN: YUPEKICHUS, http://www.edu.ru —
nporpammsl, cranaaptsl, BY3w1, Tectsl EI'D, THA

denepanbHbIi LEHTP MH(POPMAaIMOHHO- http://fcior.edu.ru -
obpazoBarenbHbIX pecypcoB (DIIMOP)

3bC "KOHCVYJIbTAHT CTYJEHTA". DnexrpoHHas http://polpred.com/news
OMOJIMOTEKAa TEXHUYECKOTO By3a

WznarenbctBo  «JlaHby. DIeKTpOHHO-OMONIHMOTEYHAs http://www.studentlibrary.ru -



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
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/

crcTemMa
Pycckas BupTyanbHast OnOIMoTeKa http://rvb.ru —
WznarenbctBo  «JlaHby. DIEeKTPOHHO-OMONIHMOTEUHAsS http://e.lanbook.com -
crcTemMa
ExxenenenbHuk Hayku W oOpasoBanus lOra Poccum http://old.rsue.ru/Academy/Arc
«AKamemMusa» hives/Index.htm
Hayunas snekrponHas Oubnnoreka «e-Library» http://elibrary.ru/defaultx.asp -
DekTpoHHO-0MOIMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru -
DJNEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKyMEHTOB B cepe http://www.informio.ru
obpazopanus «MHDOpMHOY»
WudopmarmonHo-npaBoas cuctema «l apanr» CereBasi Bepcusi, JIOCTYyIIHA CO
BCEX KOMITBIOTEPOB B
KopropatuBHo# cetu Uarl'yY
DneKTpoHHO-0nbIMoTeuHas cucrema «lOpait» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

TpeOGoBanusi K ayJUTOPHH IS JIGKIIMOHHBIX W MPAKTUYCCKUX 3aHATHI: OCCIIyMHAsl CBETJIAs
ayIuTOpUs Ha 25 MOCaJI0YHBIX MECT C IOCKOM.

TpeboBanusi K ayauTOpHH JUIS JaOOPAaTOPHBIX 3aHATHM: Jabopatopusi 60-70 M? ¢ BBITSDKKOIA,
OoOLIMM U MECTHBIM (HaJ LIECThIO pabOYMMH CTOJIAMH) OCBEILEHUEM, KaHajau3anueil (XonomHas U
ropsiyast Boja).

TpeboBanus K crienUATM3UPOBAHHOMY O0OpPYAOBAHHUIO: BBITSXKHOM MIKAa(, XUMUYECKH CTOMKAs
pPaKkoOBHHA, IIECTh JAaOOPATOPHBIX CTOJIOB CO CTOMKHM IOKPBITHMEM, OJMH CTOJI TpEnojaBaTelis,
JBEHAANATh Ja00PaTOPHBIX CTYJIHEB, TOCKA, TEXHUYECKHE U aHATUTUYECKUE BECHI.

Teoperuveckuii Kypc:

Jlexuuu, pe3eHTanuu

KoHTpoJibHBIE TECTHI.

Crnncku BOIIPOCOB 7151 NPOBEACHUSI KOJUIOKBUYMOB.
Tabnub.

BapuanTsl 3a71aHuit 17151 KOHTPOJIBHBIX paboT.
BapuanTsl 3aaHuii 1151 CaMOCTOATEIBHONU pabOThI.

ok wdpE

11. METOAUYECKHUE YKA3AHUSI JIJ1S1 OBYYAIOIUXCSI IO OCBOEHUIO
JUCUMUIIIAHBI

JucuuruimHa ~ «XHUMHYECKHEe OCHOBBI  OMOJOrMYECKMX IPOLIECCOB»  HANpaBjieHa Ha
dbopmupoBanne komneteHmit: YK-3, OINK-3, T1K-1.
IIpoMexyTouHas aTTecTalys MPEANONAracT K3aMeH.
[Ipucrynas k W3y4eHHIO AMCLUMILIMHBI, HEOOXOAMMO B TEPBYIO OYEpeIb O3HAKOMUTHCA C
coJepkaHueM padoueit mporpaMmsl AucuuIuinHel (PTLT).
Jlekuuy UMEIOT LEBI0 JaTh CHCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHWM.
[Ipu nzyuennn u npopaboOTKEe TEOPETHUECKOTO MaTepraia HE0OXOANMO:
- NOBTOPUTBH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHU MAaTe€pHal M JOINOJIHUTH €0 C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JAaHHOHN TEME JINTEpaTyphl;
- IIpU CAMOCTOATEIBHOM HW3YYEHHH TEOPETHYECKOM TEMBI CHAEIaThb KOHCIIEKT, HCIOJb3Ys
pekoMeHmoBanuble B PIIJI  nuTeparypHble  MCTOYHMKH W pecypchl  MH(POPMAIIMOHHO-


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/

TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
- TIPH TOATOTOBKE K MPOMEKYTOUHOW aTTECTAIlMM 110 MOAYJIO UCIOJIb30BaTh MaTepuabl (oHIa
OIICHOYHBIX CPEJCTB.

[IpakTuueckue 3aHATHS TPOBOIATCS C LEIbIO YINIYOJNIEHUS U 3aKpEIUIEHUs 3HaHUH,
MOJIyYEHHBIX Ha JIGKIUSIX U B MPOLECCE CAMOCTOSITENIbHOM pabOThl HaJl HOPMATUBHBIMU JOKYMEHTAMU,
yueOHOW 1 HayYHO! JIUTEpaTypOH.

[Ipu moAroToBKE K NPAKTUYECKOMY 3aHATHIO HEOOXOIUMO:

- U3Y4YUTb, IOBTOPUTH TEOPETUYECKUI MaTEpHUall 110 3a/1aHHOM TeMe;
- IPY BBIITOJIHEHUH JIOMAlIHUX PACYETHBIX 33JIaHUN, U3yYUTh, IOBTOPUTH TUIIOBBIE 3aJaHUs,
BBITIOJIHSIEMBIE B ayIUTOPUH.
Pexomengauuu no padore ¢ HAy4YHOIl U y4eOHOH JUTEPATYPOil
PaGora ¢ y4eOHOI 1 HaydHOU TUTEPATYPOI SIBISIETCS TJIABHON POPMOIA CaMOCTOSTEIILHON
paboTel W HEOOXOoAMMAa NpPU MOJATOTOBKE K YCTHOMY OIPOCY HAa CEMUHAPCKUX 3aHATUSX, K
MOJYJIbHBIM KOHTPOJBHBIM paboTam, ompocy, 3adery. OHa BKJIIOYaeT HPOpPabOTKy JIEKIIMOHHOTO
Marepuana — H3YyYEHHE PEKOMEHJIOBAHHBIX HMCTOYHUKOB M JIUTEPATypbl MO TEMATUKE JICKIIMil.
KoHcnekr JsiekuMu JOJDKEH cojlepikaTh pedepaTUBHYIO 3aliChb OCHOBHBIX BOIIPOCOB JIEKIIMH,
MPEUIOKEHHBIX ~IMpernojaBaTeieM cXeM (Mpu HX JEMOHCTpPAIlMU), OCHOBHBIX MCTOYHHUKOB U
JUTEpaTyphpl MO TEMaM, BBIBOJBI IO KaXJI0oMy Bompocy. KOHCHEKT H0JKeH ObITh BBINOJIHEH B
OTJIeIbHON TeTpau 1o npeamMeTy. OH JT0JKeH OBITh aKKypaTHBIM, XOPOILIO YUTAEMbIM, HE COACPKATh
HE OTHOCSIIYIOCS K TeMe HH()OPMAIHIO UK PUCYHKH.
KoHcneKkTsl Hay4HOU JTUTEPATYPBI IIPU CAMOCTOATENbHON OATOTOBKE K 3aHATUSAM JTOJIKHBI
OBITH BBITIOJHEHBI TAKXKE AKKypaTHO, COJAEP)KaTh OTBETHl HAa KaXKABIH TOCTABICHHBIH B TeMe
BOIPOC, UIMETh CCHUIKY Ha MCTOYHUK MH(pOpMaLUU ¢ 00g3aTeNbHBIM YKa3aHHEM aBTOpa, Ha3BaHHS U
roja M3JaHusl UCIIOJIb3yeMOM HayuHOH juTeparypbl. KoHCIEKT MokeT ObITh ONOPHBIM (COAEpKaTh
JIUIIb OCHOBHBIEC KJIIOYEBBIE MO3UIIMK), HO MIPH ATOM MO3BOJISIONIUM JIaTh MOJIHBII OTBET MO BOMPOCY,
MOET OBITh TOAPOOHBIM. OOBbEM KOHCIIEKTA OMPENETIAETC CAMUM 00y4YarOIIUMCS.
B nporecce paboThl ¢ yueOHOM 1 HAyYHOH JTUTepaTypoil 00ydarouiics MOXKeT:
- JlefaTh 3aIKMCH 110 X0y YTEHHsI B BUJI€ POCTOTO WK Pa3BEpHYTOro MiaHa (Co3/1aBaTh MepedyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOUHUKE);
- COCTaBJISATh TE€3UCHI (LUTUPOBAHNE HanOOJIee BAKHBIX MECT CTaTbU WM MOHOrpaduu, KOPOTKOE
U3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUThH aHHOTAIUM (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB pabOThI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BePHYTHIC TE3HCHI).



PaGouast mporpamMma JUCHUIUIMHBI «XHWMHYECKHE OCHOBBI OMOJIOTHUECKHX IIPOIECCOB)
coctaBieHa B cooTBercTBUM ¢ TpeboBanmsimu PI'OC BO mno cmenumansHocTH — 04.05.01.
«DyHamMeHTabHas ¥ MPUKIagHas XUMES», YTBEPKICHHOTO IMPUKa3oM MUHHCTEpCTBa 00pa30BaHUS
u Hayku Poccuiickoit @enepanuu or 13 wnrons 2017 r. Ne 652

[Tporpammy cocTaBuiI: K.ILH., ipodeccop kadenpsl xumun CanamoB A.M.

Pabouas mporpamma omo0peHa Ha 3acemaHud Kadeapbl XHUMHUU

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

PabGouas Inporpamma 0;[06peHa y‘Ie6HO-MCTOI[I/I‘IeCKI/IM COBCTOM XAMHUKO-O0HOI0THYECKOTO

¢akynprera

[Tpotokoun 3acemanust Ne _ 10 oT « 26 » WIoHSA 2023 .

HporpaMMa paccMOTpCHA Ha 3aCCAaHUN yqe6HO'MeTOI[I/I‘{eCKOFO COBCTAa YHUBCPCUTETA

[Tpotokoun 3acemanust Ne _ 10 OT «_ 28 » WIOHSA 2023 .




Cgenenus 0 nepeyrBep:;KIeHUN MPOrPAMMBbI HA OYepeaHOoi Y4eOHbIH roa u

perucrpanuu H3MEHEeHHH

VueOHbI

71
roJ

Pemenue
Kadeapsl
(Ne
MIPOTOKOJIA, /1aTa)

BueceHHnble H3MEHEHUS

[Toamnuce 3aB.
kadeapoi
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