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1. EJIX OCBOEHUA JUCHHUITTINHBI

3HAUUTENbHBIN Tporpecc (yHIaMEHTANTbHBIX M MPUKIATHBIX HCCIENOBAaHUN B 00IACTIX,
JIeXKAIMX Ha CThIKE XUMUU U Ouojoruu (MoJIeKyJIsipHass OWOJIOTHs, OWOJIOrHYecKas XUMUs,
OvoopraHuyeckass XHMMHUS, MEIUIMHCKas XUMHs, (apMakoiorus) OKa3blBaeT M, IO OLEHKaM
OKCIEepPTOB, OyHeT OKa3biBaTh BCE Ooyiee BO3pacTarollee BIMSHUE HA BCE CTOPOHBI JKU3HU
COBpeMEHHOro ob1ecTBa. Kpome Toro, yxe B HacTosIiee BpeMsl CYIIECTBEHHO BO3POCIM TpeOOBaHUS
K O€30MacHOCTM H KadecTBY KOHTAKTHPYIONIMX C YEJIOBEYECKHM OPraHW3MOM MPOJYKTOB
OpPraHMYecKOro CHHTe3a, cdepa MPUMEHEHHS M pa3HooOpa3ue KOTOPHIX IOCTOSHHO pacTyT. JTO
TpeOyer Oosiee TIIyOOKOrO TMOHUMAHUS CTPOEHUS M (QYHKUUNH MOTEHUUAJIbHBIX OHWOMUILIEHEN
(U3MONOTUYECKN aKTHUBHBIX BelIecTB. TakuMm 0o0pa3oM, 3HAHHE XMMHYECKHUX OCHOB OMOJOTHMUYECKUX
MIPOLIECCOB celyac ABISETCS OAHUM U3 HEOOXOJUMBIX KOMIIOHEHTOB ©0a30BOr0 XHMHYECKOTO
YHHUBEPCHUTETCKOTo 00pa30BaHusl.

HeasiMu ocBOEHMS AUCHUIVIMHBI «XHMHYECKHEe OCHOBBI OMOJIOTHYECKHX IPOILECCOB)
SIBJISIIOTCS,, BO-TICPBBIX, YSICHEHHWE M YCBOCHHME TOrO, KaK CBOHCTBa OHMOMOJIEKYN 3aBHCAT OT HX
CTpPOCHHS, M BO-BTOPBIX, MOHMMaHHWE OOIIHOCTH MPHUHIIMIIOB, 3aKOHOB M JBIDKYILIUX CHIIL,
YIPaBJISFONIMX XUMAYECKUMH peakusiMu N Vitro u in vivo.

dopMupyembie JUCIUTUIMHON 3HAHUS U YMEHHS TOTOBSIT BBITYCKHHKA JaHHOW 00pa30BaTEIHbHOM
IIPOTPaMMBbI K BBITIOJTHEHHUIO CIEAYIOMIUX 0000IEHHBIX TPYIOBBIX (DYHKIMN (TPYAOBBIX (YHKIHN):

Tabnuya 1.1.

Kox n OO0o0meHHble Tpya0oBble PYHKIMHU TpynoBbie GpyHKIMH
HauMeHoBaH| Kon HanmenoBanue Ypose HaunmeHnoBanue Kox |Yposen
ne Hb b(1moxyp
npogeccuon KBaJIH OBEHb)
aJ1LHOI'0 puxa KBaJIN G}
CcTaHAapTa MU HKALMH
01.001 Iena- Ilenarornueckas nest-  5-6 Ilemarornueckas B/03.6 6
ror (meaaro- B TEIbHOCTh 1O TPOEKTH- JeSATENbHOCTh 1o
ruyeckKas pPOBaHUIO U pealn3aluy pealu3anyu  MporpaMMm
eATEJLHOCT OCHOBHBIX 001eo6pa- OCHOBHOTO W CPEIHETO
b B 30BaTeIbHBIX IPOTrPAMM oOmiero oOpa3oBaHus
AOUIKOJIb-

HOM,Ha4aJIb-
HOM 00111eM,
OCHOBHOM
oo1meM,

cpeaHeM 00-
mem oopa3so-
BaHMH) (BOC-
NUTaTEb,
YUYHTEb)




26.003 A VYnpasnenue 7 | IpoexTupoBanue 0c060
«Cnenuauuct cTagusiMu  paboT 1O CIIOYKHBIX U3JICIHIA 13
10 MPOEeKTH- MPOEKTUPOBAHUIO HaHOCTPYKTYPHUPOBAHHBIX
POBaHHUIO M3JCIUA U3 HAHOCTPYK- KOMITO3UIIHOHHBIX C/03.7 7
u3AeJ Ml u3 TYpUpOBaHHBIX MarepuaIoB
HAHOCTPYKTY KOMITO3UITMOHHBIX
PHPOBAHHBIX MaTepuasioB
KOMIIO3HIIHOH
HBIX MaTepH-
aJ10B»
40.011 [TpoBeneHue HayIHO- [IpoBeneHne NaTEeHTHBIX B/01.6 6
«Cnenunaaunc B HCCIIEI0BATEIbCKUX n 6 HCCIIENOBAHUN U
T MO HAay4- OTBITHO- ompeeseHIe
HO-HUCCJIed0- KOHCTPYKTOPCKHX XapaKTEPUCTHUK
BaTeJIbCKUM pa3zpaboTok npy| npoayKuuu (yemyr)
U ONBITHO- HCCICIOBAHNH [IpoBeaenue paboT 1o B/02.6 6
KOHCTPYKTO CaMOCTOSITEJIbHBIX TEM 06paGoTKe 1 AHATH3Y
PCKHM - pa3- HAyYHO-TEXHHYECKO
padoTkam» HEOpMATEH B
pe3yJIbTaToB
UCCIICIOBaHUI
PykoBojcTBO TpynIoit B/06.6 6
pabOTHUKOB MpH
UCCIICIOBAaHUH
CaMOCTOSITEbHBIX TEM
26.013 A KonTpons  kadecTBal Konrpouns kauecta coipbsi|  A/01.6 6
«Cnenuanucr XUMUYECKOH U  OmoTex- 6 | ¥ MarepuanoB B OpraHu-
M0 KOHTPOJIIO HOJIOTUYECKON TMPOAYKLIHH 3aIlUH TI0 IPOU3BOCTBY
KadecTBa OMo- Ha BCEX OJTalax IpOu3- OuompenapaToB s pac-
TEXHOJIOTu4ec BOJICTBEHHOI'O IpoIecca TEHHEBOJICTBA
KOr0 TpPoM3-
BOJCTBA IIpe-
napaTroB sl
pacTeHuBeOI-
CTBa»

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Kypc «Xumuueckue OCHOBBI OHMOJOIMUECKHMX HPOLECCOBY» BXOAUT B 0053aTEIbHYIO
yacTh JAMCLMIUIMH;, u3y4daetcss B 6 cemectpe. Ero  BaxHeimed conep:kaTreabHO-METOJUUYECKON



OCHOBOI1 SIBJISIETCS OOIIMIA KypC OPraHMYeCKOM XMMHUH, a TaKXKe OTAENbHBIE pa3/iesibl KypcoB OOLIei
XMMHUU U CTPOEHMS BelecTBa. JIornueckoir OCHOBOM SIBIISIIOTCS MTOJyYEHHBIE paHee MPeICTaBICHUs O
3aBUCHUMOCTH CBOMCTB OpPraHUYECKHX COEJUHEHHM OT HMX CTPOEHUS M O Ba)XXHOCTH MOHUMAaHUS
MEXaHU3MOB OpPraHMYECKHX pEaKLUi, KaK OCHOBBI YIPABICHUS XUMUYECKMMH Mpoueccamu. s
YCIICITHOTO HM3Y4YEHUS XHMHUYECKHX OCHOB OHMOJIOTMYECKHX TIIPOLIECCOB CTYACHT JOJDKCH 3HATh
CHOCOOBI MOJIy4eHHsT M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX COEIMHEHHH, HX
HOMEHKJIATYpy, IPOCTPAHCTBEHHOE U AJIEKTPOHHOE cTpoeHrne. HeoOxonuMo umeTs 6a30Bble 3HAHUS O
KUHETHKE XUMUUYECKUX peaKkluil, MpUHLIUIAX pPaOOThl KaTaau3aToOpoB U MHTHOUTOPOB. 3HaHHWE OCHOB
oOmei 6uosoruu (MpeCTaBIeHNs O CTPOCHUU KJIETKH U €€ COCTAaBHBIX YacCTEei) TakKe CIOCOOCTBYET
6osee TIyOOKOMY OHUMAHHUIO Kypca.

Taoauna 2.1.

CBsi3b  JIMCHMIUIMHBI  «XHMHYeCKHE  OCHOBBI  OHMOJIOTHYECKHX  MPOIECCOB» €
NnpeanecTBYIOMUMHU TUCHUIIJIMHAMYA U CPOKU UX U3YUYeHHS

JIMCUMIUIMHBI, TPEIIICCTBYIOIUE TUCIUTUINHE Cemectp
Kon «XUMHUYECKHE OCHOBBI OMOJIOTHYECKUX MPOIIECCOBY
JTICLIUTLTAHBI

b1.0.21 buonorust ¢ ocHoBaMu 3KOJI0TUH 1

b1.0.06 Heoprannueckas xumus 1,2
b1.B.19 CrpoeHue BemiecTBa 5

b1.0.07 Oprannyeckas XUMHUA 5,6
B1.0.08 dusnueckas XuMus 5,6

Tabauua 2.2.

CBs3b M CHUIIMHBI «XUMHYECKHE OCHOBbI OMOJIOTMYECKHUX MPOIECCOB) € MOCHAeAYIIUMHU
AMCHHUIIMHAMM U CPOKH UX U3YYeHMS

Kon JMCUMIUIMHBIL, CIEAYIOIIME 3a AUCLHUIUIMHON Cemectp
JUCIVTLITNHBI «XHUMHUYECKHE OCHOBBI OMOIOTMYECKUX MTPOIIECCOB)

b1.0.14 dusuyeckre METOILI UCCIIETOBAHMUS 8

b1.B.18 BricokoMonekynsipHbie COeTUHEHUS 7

b1.0.09 Komnonanass xumust 7

b1.B.05 TeopeTnueckre OCHOBBI HEOPraHUYECKOU XUMUU 10

B pe3yJsbTare 0cBOCHUSI AMCUHUILIMHBI 00yYaIOLIHIICS JOJIKEH:
3HATh:
- CTpOEHHE M CBOMCTBA Ba)KHEHIINX OMOMOJIEKYIN: OEJKOB; HYKJIEHHOBBIX KHCIOT; JIUIH/OB;

MOHO-, OJIUTO- H IOJHUCaxXapuaoB,



- NPUHIUIBEI (PEPMEHTATUBHOTO KaTallu3a U PEryJupoBaHHUs (EPMEHTATUBHOW aKTHBHOCTH,
Ba)KHEUIIIHE KO-(DaKTOPhI U KO-(DePMEHTHI,

- cTpoeHue M (PYHKIIMH KUMMYHOTJIO0YJINHOB;

- CTpOCHI/IC, METOAbI HOJ'Iy‘-IeHI/IH 158 HpI/IMeHeHI/Iﬂ a63HMOB;

- OCHOBBI I'JTUKOJIN34;

- OCHOBHBIE MPOIIECCHI IIUKJIA TPUKAPOOHOBBIX KHCIIOT;

- CTPOCHHE BAKHEHUIINX HAIMOJCKYSIPHBIX CTPYKTYp: (PUOPHIUIAPHBIX OEIKOB, JIMITHIHBIX
MCM6paH, KIICTOYHBIX CTCHOK FpaMM-HOJIO)I(I/ITeJ'IBHI)IX 158 FpaMM-OTpI/IHaTGJ'ILHI)IX 6aKT€pI/II\/'I;

- CTpOGHI/Ie )51 (1)YHKIII/II/I HYKJ'ICI/IHOBBIX KHCJIIOT,

- IPUHIIMIIBI 1eWCTBUS BAKHEHIINX aHTUOMOTHUKOB U CYIb(aHUITAMHIOB.

yMeTh:

- O6'I)5[CHI/ITI) U Ha KAa4YCCTBCHHOM ypOBHe HpeﬂCK%aTB 3aBUCUMOCTH Ba)KHefII.HHX CBOI\/'ICTB
OHMOIIOJIMMEPOB OT UX MOHOMEPHOTO COCTaRBa;

- u300paxkaTb CTPYKTYpY MOHO- U TIOJIUCAXapu0B B Bue hopmyn Xeyopca,

- Jle7aTh 3aKIIOYEHUs O MPHUPOJIe MHTHOWTOpA, OCHOBBIBASICh HA M3MEHEHHSX 3aBHCHMOCTH
«KOHIIEHTpAIUs CyOCTpaTan-«CKOPOCTh (PEPMEHTATUBHOMN peaKIumny;

- u300paxaTh CTPYKTYpPY NPUPOIHBIX AMUHOKHCIIOT B BUae popmyn Duiiepa.

BJIAJIETh:

- COBpPEMEHHBIMH IPEICTABICHUH O PAIMOHAIIEHOM MPUMEHEHHH BUTAMUHOB;

- OCHOBaMH MOJICIIMPOBAHMS TEPEXOTHBIX COCTOSHHU pPEaKIMid M IMOAXOJaMU K CHHTE3Y
a031UMOB;

- METOAMKAMU CUHTE3a BAXHEHUIIUX MPUPOTHBIX aMUHOKHUCIOT M CIIOCOOAMH  pacIICTICHUS
paremarTos;

- METOJaMH OIpeJIeJCHHS JKUPHOKHUCIOTHOTO COCTaBa JIMITH/IOB;

- METOJaMH Ka4YC€CTBCHHOI'O aHaJIM3a YIJI€BOI0B.

3. KOMIIETEHIIMX OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIAIIJIMHDbI

Hpouecc HU3y4YCHUS OUCHUILIMHBI HAIIPABJICH Ha (bOpMHpOBaHI/Ie QJIEMCHTOB CJICAYIOIIUX

kommeteHuil B coorBercTBrr ¢ ®I'OC BO u OINIOIT BO no nanHOMYy HampaBJIEHUIO TTOATOTOBKU

Tabnuya 3.1.
Kon HaumeHoBaHue Nuaukarop B pesyabTaTte ocBoOeHMs
KOMIIeTeHII KOMIIEeTeHIM U HOCTHKEHUS AUCHHMILIMHBI 00y4Yaromuiics

Hn KOMIICTCHIIUH JOJIZKEH .

Yuuesepcanvnvie komnemenyuu (YK) u unouxamoput ux 0ocmudicenus

YK-3 | Cnocoden | YK-3.1. ‘ 3Hatb - METOJUKHU




OPraHN30BBIBATh "
PYKOBOAUTH  paboToii
KOMAaH/blI, BbI-
pabdaTbiBasi  KOMAaH.-
HYI0 CTpaTeruio JJis
JOCTHKEHHS  MOCTaB-

JIEHHOH 1eJIH

[Hoammaer >¢dexTus-
HOCTh HWCHOJIb30BaHHS
CTpaTeruyd COTPY/IHU-
YecTBa ISl JTOCTHIKE-
HUSA MOCTaBJICHHOU
e, oTpeenser
CBOIO POJIb B KOMaHJ1e

YK-3.2.
[Monumaer  ocoben-
HOCTH MTOBEIEHUS
BBUICJICHHBIX  PYIII
0/, ¢ KOTOPBIMH
pabortaet /B3anMo-
JEHCTBYET, YUUTHIBACT
WX B CBOCH JesTENb-
HOCTH (BBIOOp KaTero-
puil  rpynn  sonei
OCYIIECTBISAETCS
o0Opa3oBaTeIbHOMH
OpraHu3alue B 3aBU-
CUMOCTH OT Lenel
MOJITOTOBKA  —  TIO
BO3PACTHEIM  0COOEH-
HOCTSIM, 10 3THHUYEC-
KOMY WU PEIUruo3-
HOMY TIpU3HAKY, COLH-
ATFHO HE3aIUIICHHBIC
CIIOM  HACClIeHUS U
T.I1.)

YK-3.3.
IIporunosupyer
pe3yIbTaThl (moc-
JIEACTBU) JIMYHBIX
NEWCTBUM W IUIAHU-
pyeT TMocIeoBaTelNb-
HOCTh  IIaroB  JUIA
JOCTHXKECHUS
3aJJaHHOTO pe3yJbTara

YK-3.4.

Db dexTrBHO

B3aUMO/JICUCTBYET c
OPYTHMH YJIeHAMH KO-
MaHJIbl, B T.4. y4aCTBYET
B oOmeHe wH(pOpMa-

dhopMHUpOBaHUS KOMAaHI; METOJBI

pa3paboTku KOMaHIHOM
ctparerud W 3¢ (HEKTUBHOTO
PYKOBOJCTBa KOJIJICKTHBAMH;

OCHOBHBIC TEOPHWH JIUJCPCTBA U
CTUJIM PYKOBOJCTBA.

Ymerb — pa3pabaTeIiBaTh
KOMAaH[-HYIO CTpAaTEeruIo;
(GhopMyJIUpOBaTh 3alauM WICHAM
KOMAaH/IbI JUTSt JIOCTH>KEHUS
[IOCTABJICHHON 1LIeJIN; IPHUMEHSThH
3(PEeKTUBHBIC CTHIIH PYKOBOJICTBA
KOMAaHJOM.

Baagers: - YMEHHEM
aHAJIM3UPOBATH, IPOCKTUPOBATh U
OPTraHM30BHIBATE KOMMYHHKAITUH
B KOMaHJIE OJsl HOCTHXKEHHS IMOC-
TaBJIEHHOH LETH; METOaMH
OpraHu3allid U YMPaBJICHUS KOJ-
JIEKTUBOM.

0

OIIK-3

3HaTh: OCHOBHBIC IIOHATUA
TCOpHHU BEPOATHOCTU u

MaTeMaTHIEeCKOM CTaTUCTHKH,

e, B3HAHUA-MH WU
OTIBITOM, W TIPE3CHTAITIHI
pe3yIBTaTOB paboThI
KOMaHIbI
ougenpogheccuonanvuvie (OIIK) komnemeHyuu u UHOUKAMOPDL UX 0O0CHUICCHUS
Crniocoben OIIK-3.1
IPUMEHATh pacueTHo- | lIpumenser
TEOPETHYCCKHE TEOPETHYECKHE U TIONY-

MCTOABI IJIs1 U3YUCHUA

SMIIUPUYECKUE MOJETH
MpH  pemleHuu  3a1ad

METOJIBI
JAHHBIX

aHaJln3a YHUCJICHHBIX




CBOWCTB BEIIECTB U
MPOIECCOB € WX
y4acTHEM, HCIOJIb3Ys
COBPEMEHHOE
POTPaMMHOE
obecrnieueHne u 0asbl
JTAaHHBIX
po(hecCHOHATBEHOTO
Ha3HAYCHUS

XMMHMYECKOM  Halpas-
JIEHHOCTH

OIIK-3.2.
Ucnons3yer
CTaHJApTHOE MpPOrpaM-
MHOE oOecrieueHue,
CHeHaIN3UPOBaHHbBIE

0a3pl JaHHBIX TIpU pe-
IeHun 3anad  npodec-
CHOHAJILHOU Harnpas-
JICHHOCTH

Ymerth: CTPOWUTH  MOJEIHU
COCOMHEHUM B MOporpammax s
TPEXMEPHOTO MO/JIETTUPOBAHUS;
MIPOU3BOAUTH pacuer

TCOMCTPUUCCKUX WU TOMMOJOTHUYCCKUX
XapPAKTCPUCTUK MOJICKYJI

Baanern: HaBBIKAMH
MPUMEHEHUS pacyeTHo-
TEOPETHYECKUX  METOJOB  JUIf
pacuera CTPYKTYPHBIX
XapaKTePUCTHK MOJIEKYI, ux
PEaKIMOHHOM  CIOCOOHOCTH |
JIPYTUX  CBOMCTB  BEIIECTB  C
WCTOJIh30BaHHEM COBPEMEHHOT0
porpaMMHOT0 obecriedeHus U 0a3
JTAaHHBIX po(eCCHOHATBHOTO
Ha3HAYCHUS

Ilpogheccuonanvuvie (IIK) komnemenyuu u UHOUKAMOPBL UX OOCHIUNCEHU

MK-1

Cnoco0eH BbIOM-
paTh U MCNOJb30BATh
TeXHUYECKHe  Cpel-
cTBa " MEeTOAbI
HCIIBITAHUHA ISl pe-
IEeHUs  MCCiaeaoBa-
TeJIbCKHX 3aJa4 XH-
MHYECKOH MPOMBIII-
JEHHOCTH, IOCTaB-
JICHHBIX CHelHAaJINC-
TOM 00Jiee BBLICOKOI
KBaJupurauuu

IIK-1.1 [IpoBoauT
IKCIIEPUMEHTAIILHBIC
u (WIM) pacyeTHo-
TEOPETUICCKUE UCCIIe-
JOBaHMS B paMKax
MIPEITI0KEHHOTO
iaHa

MIK-1.2. Cucremaru-
3upyeT HH(DOpMAIHIO,
MOJIYYCHHYIO B XOJIC
COOCTBEHHBIX HCCIIe-
JIOBaHUM, aHAIU3UPY-
€T €€ M COIMOCTaBIsSIeT
C JTUTEePATyPHBIMHU
JTaHHBIMU

3HaTh: - CTaHJapTHBIC
MPUEMBl BBIMIOTHCHHUS TPOCTEH-
[IMX aHAJIUTUYCCKHUX OIBITOB;

- TUOB  (PYHKIIMOHAITBHBIX
MaTEPHAJIOB B XUMHYECKOM TeX-
HOJIOTHHU: KaTallu3aToOPhl, aJIcop-
OCHTBI, DJICKTPObI, MEMOpAHHI,
CEHCOPBI U JIp.

- (dynaamMeHTaIbHBIE KpH-
Tepun 3()(HEKTUBHOCTH HCTIOIb-
30BaHHS  CHIpbS W JHEp-
ropecypcoB B XTC, ocHOBHbIE
HAMpaBIICHUsl TOBBIIICHUS (-

q)eKTI/IBHOCTI/I HUCITOJIB30BAHUA
CBIPDBEBBIX U  JHEPreTHUYECKUX
pecypcoB

YMeThb: - MpPUMEHATh THIIO-
BbIC TIPUEMBI aHAIM3a BEIIECTB U
MaTepHalloB;

- TIOJIb30BAThCS  CTaHAAPT-
HBIM 00OpY/ZOBaHHEM XHUMHYEC-
KON J1abopaTOpUu NpHU pElIeHUH




yueOHBIX 3aJad Kypca aHaJIuTH-
YEeCKON XUMUM;

- CHCTEMAaTHU3UpOBaThb MaTe-
pHaisl 10 COCTaBy, CBOMCTBAM U
(GyHKLIMOHATBHOMY Ha3HAUYEHUIO;

- OLEHUTh Bechb  Ipo-
MBIIIEHHBIN 00BEKT KaK
OOJNBIIYI0O  XUMHKO-TEXHOJIOTH-
YECKYI0 CHCTEMY M TIPaMOTHO
ONHcaTh €€  HEepapXHUECKyIo
CTPYKTYDY,

-  HCHOJb30BaTh TEOPETH-
YeCKUE  MPEACTaBICHUS  JId
000CHOBaHHUS BbIOOpAa TOTO WU
MHOT'O METO/a aHAJIN3a;

- TPaMOTHO aHaJIM3HPOBAThH
IIOJIyUYEHHBIE PE3YyJIbTaThl, COIO-
CTaBJIATh C HUMEKOIUMHUCI B
JUTEpaTypeE;

- OUECHUTh HAY4YHYI0 HO-
BU3HY, NPAKTHUYECKYI0 3HA4u-
MOCTb U JJOCTOBEPHOCTBH PE3YJIb-
TaTOB HaYYHBIX UCCJIEI0OBAaHUM.

Buagernb: - CTaHIapTHBIMHU
MHCTPYMEHTAJIBHBIMU METOJIaMU
UCCIIEI0OBaHUS OpPraHUYECKUX
BELIECTB U MaTEPHUAJIOB;

- HaBbIKaMU (HOPMYIUPOBKU
Hay4YHOU HOBU3HBI, IPAKTUYECKOU
3HAYUMOCTH U JIOCTOBEPHOCTHU
pe3yIbTaTOB COOCTBEHHBIX Hay4-
HBIX MCCJICJOBaHUM.

4. OFBbEM JUCIIAIIUHBI U BUJbI YYEFHOM PABOTHI

Taoauna 4.1.
O0beM IMCHMIIIMHBI M BHABI y4eOHOH padoThl
Buja yueOHoii padoThI Bcero 6
4acoB cemMecTp
OO01mast TpyA0eMKOCTh JTUCIIATITHHBI 180 216
AyIUTOpHBIE 3aHATHS 86 86
Jlexmu 30 30
JlaGopaTopHble 3aHITHS 56 56
CamocrosTenbHas paboTa CTyJJ€HTOB 67 67
KounTpons 27 27




5. COIEP)KAHME JUCLHUIIJIUHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKA3AHHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKUX WJIH ACTPOHOMHUYECKUX YACOB U BUJIOB YYEBHBIX
3AHATUI

5.1. CTpykTypa 1M CHUNIHHBI

OO01mas TpyA0eMKOCTh JUCIUTLINHBI COCTABISIET S5 3aueTHBIX equnauil, 180 gacos.

Tab6auuna 5.1.
Buabl DopMBbI TEKYLIET0
Paszpnen = yueOHoii padoThI KOHTPOJIs
Ne | Jlucuuniauebl | g ycneBaeMoOCTH
n/n 2
Q
JCKIHUS nabop.. | cam.pa0.
1 AMMHOKHUCIIOTHI 6 4 6 8
1 OeNKU.
2 DepMEHTHI. 6 4 6 8
3. BuramusbL. 6 2 6 6 TecToBbII KOHTPOIH
Yrnesoasl u
4, | WICTOTHRIC 6 4 8 8 TecToBbI KOHTPOIB
CTEHKHU.
JInnmnae!
5. | buomeMOpaHbI. 6 4 6 6 TecToBBIif KOHTPOJIb
HyxnennoBbie
6. | KHCTIOTHI. 6 4 6 7 TecToBbIil KOHTPOJIb
7 I'opMOHBI. 6 2 6 6
8 MeTtabonu3m. 6 5 4 6
9 AHTHUTENA U UX 6 2 4 6
GyHKIIUN.
10. | buomumeHwu. 6 2 4 6 KontponbHas pabdoTa.
HTOTO: 30 56 67

5.2. Conep:kanne TUCHHIJIHHBI «XHMHYECKHE OCHOBBI OHOJIOTHYECKHX MPOI[ECCOB)
AMHHOKHCJIOTHI U 0eJIKU

CrpoeHre M HOMEHKJIAaTypa MPUPOJHBIX AMHHOKHUCIOT. AM(OTEpHBI XapakTep, OCHOBHbIE
XMMHMYECKHE CBOMCTBA. 3aMEHHUMBIE M HE3aMEHUMbIE aMUHOKHUCIOTHL. IlenTunHas — cBs3b.
Knaccudukanus 6enkoB no GyHKIUSAM. YPOBHU OpraHMU3aliy OeIKOBON MOIEKyJbl. PUOpMILISpHbIE
u Tno0ymsipHble 6enku. OCHOBHBIC BHJbI BTOPUYHOW CTPYKTYPBI: CL-CIIMPalib, [3-CJIOH, KOJUIareHOBas
cnupayib. - U - kepaTHHbl. OCHOBHBIE THUITBI B3aUMOJCHCTBUN MEXIy (parMeHTamMu OENKOBOM



MOJIEKYJIbI, ONIPEIEIISIONINE €€ PopMy.

depMeHTBI

Knaccupukanuss depmentoB. OcobeHHOCTH (HEPMEHTATUBHOTO KaTaiu3a. 3aBUCHUMOCTH
CKOpOCTH (PePMEHTATUBHOM peakIMi OT KOHIIEHTpaluu cyocTpara. YpaBHeHHe Muxasnuca-MeHTeH.
Uucno obopotoB (depmenta. DakTophl, YNPaBIAIONINE AKTUBHOCTHIO (epmeHToB. OOpaTtumMoe u
HeoOpaTuMoe, KOHKYPEHTHOE U HEKOHKYPEHTHOe HWHruOupoBaHue. PerypstopHble (EepMEHTHI.
Annocrepudeckue (pepMeHThl. MexaHu3M JAeMcTBHA  XMMOTpPUIICMHA M Ju3ouMMa. [ umoresa
MHAYLIUPOBAHHOTO COOTBETCTBHSI.

BuramunbI.

Kodaxkrops! u kodpepmentsl. CTpykTypa U (QPyHKIIMHM BOJIOPACTBOPUMBIX BUTAMUHOB. [loHsTHE
O CTpOCHMH U (QYHKIUSAX IKUPOPACTBOPUMBIX BUTAMUHOB. MexaHH3M OaKTepHOCTaTHUYECKOIO
neicTBus cynb(haMuaoB.

YriieBoabl U KJ1eTOYHbIE CTEHKH

CrpoeHue u cBoiicTBa MOHOcCaxapuaoB. XupanbHocTb. Dopmynsr dumepa nm Xeyopca.
Crepeounsomepus U TayToMepusi MoHocaxapuaoB. Myraportauus. BoccranaBnuBaromue u
HEBOCCTaHaBJIMBawoIue aucaxapuiasl. [lonucaxapunpl. I'omomnonncaxapuasl U reTepononucaxapubl.
[Honuyponunpl. XutuH. ['manmyponoBass kucinora. CTpoeHHE KIETOYHBIX CTEHOK OaKTepuil.
['mukonentuasl. MexaHu3m JAEUCTBUS NIEHULWILIMHA.

JIlunuabl 1 6uoMeMOpaHbI

OcnoBuble THIBI TUNHI0B. (JKupsel, BockH, dhocdornurepuabl, CHUHTONUTUIBI, XOJIECTEPHH).
OCHOBHBIE KUCJIOTBI, BXOJAIIKE B cOocTaB TUNKUI0B. CtpoeHune 6uomemMOpaH. JKuakocTHO-Mo3anuHas
Mozenb. [lepudepudeckne u HHTETrpaabHbIC OCIKH.

HyxkenHoBbIe KHCJIOTHI

Crpoenue HykieoTunoB. Ilypunsl u nupuMuaunsl. TayToMepuss a30THCTBIX OCHOBaHUM
HYKJICMHOBBIX KUCJIOT. Pubo3a u nezokcupudosa. IlepBuuHas U BTOpUYHas CTPYKTypa HYKIEHHOBBIX
kucnoT. KommiemeHnTapHble napsl ocHoBaHui. Bomopoansie cBsizu, crakuer. Crpoenune T-PHK.
MuHopHble ocHOBaHus. TperuuHass u detBeptuyHas ctpykrypa JHK. Ilondartue o TpaHciasuuu u
TpaHCcKpunuuu. OCHOBHBIE IPYIIIbI MyTarcHOB.

I'opmonbI

Hepapxust nericTBusi TOpMOHOB. Kitaccudukainuss rOpMOHOB IO UX XHMHUYECKOW CTPYKTYpE.
Karexomnamunsl, crpoenre u QyHKuuu. TupeouHsle ropMoHbl. CTEpOUIHbIE TOPMOHBL. DHIOP(PHUHBI
1 3HKe(danabl. MeXaHn3Mbl BOSHUKHOBEHHSI HAPKOTUYECKOH 3aBHCUMOCTH.

MeTtaboau3zm. O61uii 0630p.

I'ereporpodsr u aBroTpodnl. Katabommsm u anabomuszm. Ctpoenue u ¢yakuuu ATO.
I'mukonus. AHaspoOHOe 1 adpoOHOe okucieHne riTroko3bl. [ukim Kpeoca.

AHTHTE1a M UX PYHKIUH

Nmmynuter. AmnTturensl. [loHatue o cTpoeHMH M (QYHKUUSX HMMYHOIJIOOYJIHMHOB.
Karanutnueckue antuTena. JH3UMbI U a031MBI.

BaxHeiiue OHOMHILIEHH

MemOpaHHbIe perenTopsl, PepMEHThI, HOHHBIE KaHAJBI KaK BaKHEUIIIHE OMOMUILICHH.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MHN

B mpouecce oOyuenust O6yayT MCHOIB30BaHbl TPaJAMLMOHHBIE 00pa30BaTENIbHbIE TEXHOJIOTUU
(mexrum, ceMHMHApbI, TPAKTHYECKWE pabOThl) W AaKTHBHBIC HHHOBAIIMOHHBIC O00pa30BaTEIIbHBIC
TE€XHOJIOTHH:

1. Cemunap B JUAJIOTOBOM pEXHUME TNPUMEHSETCS B OCHOBHOM TMpU OOCYXKICHUU

BBICTYTUICHHH CTYACHTOB ¢ JoKIagamu (pedeparamm)



2. T'pynmoBoii pa30op pe3yabTaToB KOHTPOJIBHBIX paboT
3. BcTpeuu ¢ cOTpyIHHKaMU M pyKOBOJUTEISIMH NMPOQIIBHBIX T1a00paTOPHiA U MPEIIPHITHI
- HOTCHIUAILHBIMUA PaOOTOAATENSIMH BBIITyCKHHKOB.

Jlonst akTUBHBIX 00pa30BaTeNbHBIX TeXHOJIOTHI cocTaBiseT 30%.

7. HEPEYEHb YYEBHO-METOJJUYECKOI'O OBECIIEYHEHUSA JJI5
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCSA IO JACIHUILIMHE (MOJIY.JIIO)

JleKIOHHBIE 3aHATHS TMPOBOAATCA 2 pa3a HeJelto B 00beMe 2 yacoB U 3 yaca J1abopaTOPHBIX
3aHATUI B 1ectoM ceMecTpe. [locie OKOHYAaHUS M3Y4YEHUS KaKIOW TEMbI CTYAEHTBI MPOXOIAT

TCCTUPOBAHHC, CO6€CC,I[OB8.HI/IG, BBIIIOJIHAKOT KOHTPOJIbHBIC pa6OTH.

7.1. IlepedeHb-y4eOHO-METOAMUECKOTO 00eCIIeUeHHUs ISl 00YyJaIOIIUXCS 110 UCITUTUTHHE:

1. 4. Konwsman, K.-I'. Pem. Harnsgnas ouoxumus. M. «Mupy», 2000 r.
2. B.IL. Komoga, B.H. llIBenosa. buoxumus. M. «Ipoday, 2004 r.

7.2. Yxazanus 11 00y4aromuxcs 0 OCBOCHUIO TUCITUTUTMHBI
Tab6auna 7.1.

Copnepxanue caMOCTOATEILHONH Pad0oThI 00y4Yar0IMXCs

NoNo Tembi/6onpocwl, 8biHOCUMbIE HA CAMOCMOSMENbHOE Kon-60 ?OPMbl
n/n uzyuenue wacos paoomnsl

L |Amunoxucnors u Gexu cobece10BaHME,
8 TECTOBBLIN

KOHTPOJIb

DepMeHTHI cobecenoBanue,
2. 8 TECTOBBIN
KOHTPOJTb
CobecennoBanue,
6 TECTOBBII
KOHTPOJIb

3 ButaMuHbI

CobecenoBaHnue,
8 TECTOBBII
KOHTPOJIb

yFHeBO,HBI M KJICTOYHBIC CTCHKHU

cobecei0BaHme,
6 TECTOBBIA
KOHTPOJIb

5 Jlunuer 1 GuomMeMOpaHbl




6.  |HykaenHOBBIE KHCIOTHI cobecenoBanue,
7 TECTOBBIN
KOHTPOJIb

’ ["opMOHBI cobeceloBaHuE,
6 TECTOBBII
KOHTPOJIb

8. |[Merabonusm cobecenoBanue,
6 TECTOBBIN
KOHTPOJIb

9. |AnTuTena u ux byHKIMN cobece10BaHuE,
6 TECTOBBIN
KOHTPOJTb

10. cobecenoBanue,

6 TECTOBBIN
KOHTDOJIb

buomuiiieHn

8. OHEHOYHBLIE CPEACTBA JJIA TEKYIHIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U

MPOMEXYTOYHOM ATTECTAILIUA

HNPAKTUYECKHUE 3AJAHUA
BOIIPOCHI K CEMUHAPCKOMY 3AHATUIO Ne 1

Ilnan 3angaTus:
1. [IpeqMeT TUCIUTIINHBI « X UMUYECKHUE OCHOBBI OMOJIOTUYECKUX MTPOILIECCOBY.
2. OCOOEHHOCTH XKMBOW MaTCPUH.
3. Knetka, kak cTpykTypHas U GyHKIIMOHATbHAS SIUHUIIA )KUBOTO OPraHu3Ma
4. OcoOEHHOCTH MTOBEICHHS OPraHMYECKHX COCAMHEHHIA N ViVO.
5. OcoOeHHOCTH MPOTEKAHUSI ITPOIIECCOB IN VIVO.
6. MeTo1bl McClieTIOBaHUS IPUPOAHBIX COSTUHEHUH.

3AJIAYM JIUISI PEIIEHUS
1. Pa3Mepr KJIECTOK 1 UX KOMIIOHCHTOB

a) Ecmu yBenmmuuth kietky B 10 000 pa3 (Takoe yBenWdeHHUE OOBIYHO JOCTHTaeTCsS B
9JIEKTPOHHOM MHKpPOCKOIIE), TO KakKoro pasmepa oHa crtaia Obl? Ilpeamonoxxurte, 4YTO BBI
paccMaTpUBaeTe «TUIUYHYIO» DYKapHOTHUECKYIO KIETKY ¢ AuaMeTpoM S50 MKM.

0) Ecnu BBl paccMaTpuBaeTe MBIIMIEUHYIO KJIETKY (MHOLMUT), CKOJIBKO B HEW COAEPKUTCA
MoJiekya aktuHa? (CumuTtaiite, 4To KieTka uMeeT chepudeckyro Gopmy U He conepKUT HUKAKUX
IPYruX KOMIIOHEHTOB; MOJIEKYJIBI aKTHMHa UMEIOT chepuyeckyio ¢opmy U nuamerp 3,6 HM;
00beM cdepbl paBeH (4/3)71:R3.)

B) Eciu BBl paccMmaTpuBaeTe KIETKY MEUEHU (IenaTouT) TAKUX K€ pa3MEpPOB, CKOJIBKO B
Hell MoXeT coaepkaTbess MUTOXOHIpUA? (CunraiiTe, 4TO KJI€TKa UMeeT chepuueckyro popmy U
HE COJICPHUT HUKAKHX IPYTUX KOMIIOHEHTOB; MHTOXOHIPHUU HMMEIOT cepuyeckyro Ghopmy H
nuametp 1,5 MkMm.)

r) I'moko3a CIOyXUT OCHOBHBIM HCTOYHHKOM DSHEPruu uid OOJIBIIMHCTBA KJIETOK.
[IpuHuMasi BHYTPUKIETOYHYIO KOHIEHTPALMIO TJI0KO3bl paBHOH 1 MM (1. e. 1 MmuIMMoOIb/n),
paccuMTaiTe YHCIO MOJIEKYJ] TJIIOKO3bl, COJEp)KAIIMXCS B HAIIleW TUIOTETUYECKOMN



syKapuoTuueckoi kietke (chepuyeckoit popmsl). (Hucmo ABoraapo, paBHOE YUCITY MOJIEKYI B 1
2
MOJIe HCHOHU3UPOBAHHOTO BEIECTBA, COcTaBisieT 6,02-1077.)

2. Komnonents! kierku E. coli.

Knerku E. coli umeror dopmy mmnuuapa BeicoToi 2 MKM U guamerpoM 0,8 Mxm. O0bem
LTMHpa BEIanCsieTcst Ho gopmyie tR2h, rae h — BeicoTa mumHzpa.

a) CkosbKo BecHT ojiHa KiieTka E. COli., eciiu ee MmIOTHOCTh (B OCHOBHOM 3a CUET BOJIbI)
paBHa B cpeaHeM 1,1+ 10° t/n?

0) TommuHa 3amUTHON KieTouHoi obOosouku E. coli. pama 10 um. Kakyro momo (B
MPOIeHTaX) 00IIero oobeMa 0aKTepur COCTABIISAET KJIeTOYHast 00010uka?

B) E. coli. ObIcTpO pacTeT W pa3MHOXaeTcs Oyarogaps TOMY, YTO B €€ KIIETKE
npucyrctByer okomno 15000 chepuueckux pubocom (amamerp pubocombl 18  HM),
OCYIIECTBISIONMX cuHTe3 OenkoB. Kakas dyacTe 00miero oobeMa KJIETKU MPUXOAUTCA Ha JIOJIIO
pubocom?

3. 'enernueckasi unopmanus B JIHK E. coli.

Conmepxamasacs B JIHK renermueckas wuH(popMamnus OmpenenseTcs JWHEHHOM
MOCIIEIOBATENILHOCTBIO  KOJIUPYIOIINX E€IUHUI], Ha3blBaeMbIX KoAoHaMu. Kaxnaplii KoJIOH
MPEJCTAaBISET COOOH CHEMU(pHUUECKYI0 TOCIEeI0BATEIbHOCTh TPEeX HYKJIEOTHUIOB (Tpex map
HyKJ1eoTH10B B nByxuenodyeyHoi J[HK) u cooTBeTcTBYeT 0IHOMY aMHHOKHUCIIOTHOMY OCTaTKYy B
6enke. JIHK E. coli. umeer oueHp GONBIIYI0 MONAPHYIO Maccy — okono 3,1:10° r/moib.
CpenHsis MoJsipHas Macca mapbl HYKJICOTHIOB paBHa 660 r/Monb, a BKJIaI KaKIOH Mapbl
HyKJI€0TH10B B AniuHy Monekyisl JIHK cocrasnser 0,34 HM.

a) Mcnone3ys 5T JaHHbIC, paccuuTaiite pauHy Monekyinsl JJHK E. coli. CpaBaute miuHy
moutekynsl JIHK ¢ pazmepamu knetku (3agaga 2). Kakum o6pasom JIHK nomemiaetcs B kiietke?

0) IlogcuuraiiTe, yeMy paBHO MaKCHUMaJbHOE YHUCJIO OEJIKOB, KOTOPOE MOXKET OBbITh
3akoaupoBano B Mosiekyne JIHK E. coli, eciu npeamnonoxuts, 4to OeaKoBast MOJICKYIa COCTOUT
B cpeaHeM u3 400 aMHUHOKHCIIOT.

4. BpicTpplil TpaHCHOPT B aKkcoHaX. HelpoHB! MMEIOT JJIMHHBIE TOHKHE OTPOCTKH,
Ha3bIBa€MbI€ aKCOHAMU. AKCOHBI OOECIEYMBAIOT Tiepeaady CHUTHajla B HEPBHOM CHCTEMe
opranusma. HekoTopble akCOHBI MOTYT JOCTUTaTh JUIMHBI 10 2 M, HAIIPUMEP aKCOHBI, OTXOAIINE
OT CIMHHOTI'O MO3Ta U 3aKaHYMBAIOIIMECS B MBIIIIAX MaJbleB HOT. MajeHbKHe 3aK/II0UeHHbIE B
MeMOpaHy 4acTHUIlbl, IEPEHOCSIINE BaXKHBIE JUIsI pabOThl aKCOHOB BEIIECTBA, JIBUXKYTCS BJIOJIb
MHUKpPOTPYOOUEK LHUTOCKEIeTa OT LIEHTpa KIETKM 10 OKOHYaHWW akcoHOB. Ecim cpenHioro
CKOpPOCTh JIBM)KEHUSI YAaCTHUIIBI MPUHATH PaBHOM 1 MKM/C, TO CKOJIBKO BPEMEHH IOHAJI00UTCS
Takoi uyacTuue (Be3uKyse), 4ToObl MPONUTH OT LIEHTPA KIETKH B CIIMHHOM MO3re A0 OKOHYaHUS
aKCOHa B Majplax HOr?

5. Buramun C: oriiMyaercsi JM HCKYCCTBeHHbIH BUTaMMH C 0T HATypajbHOro?
HekoTopsie mocTaBmIMKM OOOTAIIEHHBIX BUTAMHUHAMH THINEBHIX MPOIYKTOB 3asBISIOT, YTO
BUTAMHHBI, TIOJIYdCHHBIE W3 TPHUPOAHBIX HCTOYHHKOB, TIOJIE3HEE JUIS 370pPOBBS, HYEM
CUHTE3UPOBAaHHBIE UCKYCCTBEHHBIM MyTeM. Hampumep, cuutaetcs, uyto ynctas L-ackopOuHoBas
kuciora (ButamuH C) M3 TUIOJOB IIMIIOBHUKA IOJIE3HEE YUCTOW L-acKOpOWHOBOW KHUCIIOTHI,
CHUHTE3UPOBAHHOM HAa XMMHUYECKOM MPOU3BOJACTBE. Pazinyarorcst I BUTAMUHBI U3 3TUX JBYX
HUCTOYHUKOB? MOXET JIM OPraHu3M pa3InYUTh BUTAMUHBI U3 PA3HBIX UCTOYHUKOB?

6. AKTHBHOCTb JIEKAPCTBEHHBIX BeIlECTB U CTePeoXMMHs. B HEKoTOphIX ciyuyasx
KOJIMUYECTBEHHBIE pa3inyusi B OMOJIOTMYECKON aKTUBHOCTU JIBYX 3HAHTHOMEPOB OJIHOTO U TOTO
K€ BellecTBa BBIPAKEHbl JOCTaTO4YHO cuibHO. Hampumep, D-u3omep wu3onporepeHona
(mpuMeHsieTCsl MpH JIETKUX MPUCTYNax acTMbl) AEMCTBYET B KauyecTBE OPOHXOPACIIUPSIOIIETO
cpeactBa B 50-80 pa3 cuibHee, yeM L-u3omep. YKakuTe XUpajdbHBIH LEHTP B MOJEKYJe
n3zonporepenona. Ilouemy aBa 3HaHTHOMEpa TaK CHJIBHO pa3iIU4alOTCs MO OHOJIOrMYECKOM
aKTUBHOCTH?
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7. JlelicTBHe JeKapCTBEHHBIX MpenapaToB u ¢gopma mouieky.a. Heckonpko et Hazafg
nBe (GUPMBI BBITYCTHJIM B MPONAXy IMpenapar IOJ TOPTOBBIMH HA3BAHHSIMH JEKCEIAPHH U
6enzenpun. CTpykTypHas ¢popMyiia 3TOro BellecTBa NpUBEAcHa HA PUCYHKE.

Ho ¢wm3uyeckum cBorictBam (comepxkanuto C, H m N, Temmeparype ruiaBieHus,
pacTBOpUMOCTH U Jp.) 00a mpemapara HASHTUYHBL. TeM He MeHee peKOMEHIOBaHHAas 03a
neckcenpruHa (OH 0 CHX TMOpP BBITYCKAETCS) COCTABIsUIa 5 MTI/CyT., a peKOMEHIOBaHHAs 703a
OeHzenpuHa (CHAT C TPOM3BOJACTBA) ObLIa BIBOE BBINIE. TakuM 00pa3oM, AN JOCTHXKEHUS
OJTHOTO U TOTO e ¢usznonornueckoro pdexra 6eHseaprHa TpedyeTcs ropazno Oobile, YemM
nexceapuna. OOBSICHUTE 3TO KaXKyllleecs MPOTUBOPEUHE.

N

8. CtpouTe/ibHbIE OJOKH CJI0KHBIX OMOMOJIEKY.T.

Ha pucynkax moka3aHbl CTpPYKTypa HauOoliee BaXKHBIX KOMIIOHEHTOB CIIOKHBIX
OMOMOJIEKYNl. YKaXUTE CTPOUTENbHbIE OJOKH, U3 KOTOPBIX COCTOSIT TPU HM300pa’KEHHbIE HIKE
BaKHbIE OWONOTHYECKHe OMOMONEKYNbl (MOKa3aHbl B HMOHHOW (hOpMe, COOTBETCTBYIONICH
¢busnonornueckomy 3HaucHu0 pH).

a) I'yanosuntpudochar (GTP) — osHepreTuuecku OoraTas MOJIEKyJa, HYKJICOTH/I,
Bxoadmui B coctas PHK:

OH OH

\

B) MemHkedanuH (9HKe(haNIUH, COAEp)KAIIMA B MATOM IMOJOXEHUM METHOHHH) —
MPUPOJHBIN ONMHAT MO3ra:
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9. OnpenesieHue CTPYKTYPbI OHOMOJIEKYJIbI.

W3 MBI Kponwka BBUICTWIM HEW3BeCTHOEe BemecTBO X. Ero crpykrypa Osbiia
YCTaHOBJEHAa Ha OCHOBAaHMU CIEIYIOINIMX HAOMIOJEHUH U OSKCIEpUMEHTOB. Pe3ynbrarhl
KaueCTBEHHOT0 aHajiu3a IOKa3ajd, YTO BEIIECTBO COJEPKHUT TOJBKO YIJIEpOJ, BOJOPOI U
kuciopo. B3Bemennsiii o6pazen BemecTBa X ObUT MOABEPTHYT MOJHOMY OKHCJIEHHUIO, TOCIE
4ero ompeseneHsl konudecta oopazopasmuxcs HyO u CO,. Mcxons U3 NaHHBIX 3TOTO aHAIU3a
ObUIO cHIenaHo 3akiaroueHue, dro MaccoBas goiast C, H m O B BemecrBe X COCTaBIISET
cootBerctBeHHO 40,0, 6,71 u 53,29%. MonexkynspHas macca BemiecTBa X B COOTBETCTBUU C
JAHHBIMH MAacC-CTIICKTpOMETpUM oOKazayiach paBHod 90,0 a.e.m. Meton wuHbpakpacHOH
CIIEKTPOCKOIIMU II0Ka3all, YTO B MoOJIeKyle X €CTb OJHa JBOMHas CBA3b. BemecrBo X Jerko
pacTBopsieTcs B BoJie, 00pa3ys Kuciblid pactBop. [Ipu uccinenoBanum 3TOro pacTBopa ¢ OMOUIbIO
MOJIIPUMETPA OBLIIO YCTAHOBIICHO, YTO X 00J1a/1a€T ONTUYECKON aKTUBHOCTBIO.

a) Onpenenure YMOUPUIECCKYIO M MOJIEKYJIIPHYIO GOpMYIhI X.

6) Hapucyiite BO3MOXHBIE CTPYKTYphl BellecTBa X, KOTOpBIE YIAOBJIETBOPSIU OBl
MOJICKYJIIpHON (popMyJie U UMEN OJHY JBOMHYIO CBSI3b. PacCMOTpPHUTE TOJIBKO JIMHEHHBIC TUTH
pPa3BETBJICHHBIE CTPYKTYPhI, HE MMPUHUMAsI BO BHUMAHUE ITUKINYECKUE CTPYKTYphI. YUTUTE, YTO
aTOMBI KHCJIOPOZA C TPYAOM 00pa3yloT CBSI3U MEXIYy COOOM.

B) Kakoe 3HaueHue AJi1 CTPYKTYpbl MOJIEKYJIBI UMEET ONTUYECKAsi aKTUBHOCTH BellecTBa?
Kakue cTpyKTypbl, IpeiioKeHHbIE BaMH B IIYHKTE (0), COOTBETCTBYIOT 3TOMY HaOIIOACHUIO?

r) Kakoe 3HadueHue AJis CTPYKTYpPBI MOJEKYJIBI UMEET TOT (DaKT, 4TO MPU PACTBOPEHUU
BemecTBa X oOpaszyercst KUcIiblii pactBop? Kakue CTpyKTyphl, MPEASIOKEHHbIE BaMU B ITYHKTE
(0), COOTBETCTBYIOT 3TOMY HAOJIOICHUIO?

n) KakoBo crpoenne BemiectBa X? COBMECTHMO JIU CO BCEMHM HMEIOUIMMHUCS JaHHBIMU
CYILIECTBOBAHUE HECKOJIBKUX CTPYKTYpP?

BOITPOCBI K CEMUHAPCKOMY 3AHSTHIO Ne 2

Ilian 3ansTHA:
1. AMurokuciotsl. Kmaccudukarus. CtpoeHue.
2. OCOOEHHOCTH CTPOCHUS (.-aMHUHOKHUCIOT. [IpoTenHOreHHbIE aMUHOKHCIIOTHI.
3. M30anekTpudeckasi TOYKa aMUHOKHCIIOT.
4. MeTO/1bl CCIIEI0BAHNS AMUHOKHUCIIOT.
5. OcoOeHHOCTH NPOTEKAaHHS IPOLECCOB IN VIVO ¢ y4acTHeM aMUHOKHUCIIOT.

3AJAUH JJIs1 PEILIEHUS

1. MonHble opMbl aTaHUHA

AnaHuu — IBYXOCHOBHAs KHCJIOTA, CIIOCOOHAs TIPETEePIEBaTh IBE PEAKIIUHU AUCCOIHAIIUH
(3HaUCHUS pKir cM. B TaoJI. 3-1).
a) ITonmp3ysch MPHUBEACHHONW HM)KE CTPYKTYPOW YaCTHYHO MPOTOHHPOBAHHOW (HOPMBI ajanuua,
n300pa3uTe XUMHYECKYIO CTPYKTYPY IBYX APYrHX (OpM ajaHHHA, IPEOOIaNalouX B BOIHOM
pacTBOpe: MOJHOCTHIO MPOTOHUPOBAHHYIO M TIOJTHOCTBIO IEIIPOTOHUPOBAHHYIO (POPMBI.
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Kakas w3 Tpex ¢opM NpUCYTCTBYeT B HAuOOJbIIEH KOHIIEHTPAIlMH B PAcTBOpaxX CO
cnemyromumu 3HaueHusimu pH: 0) 1,0; B) 6,2; 1) 8,02; 1) 11,9?

2. A0coni0THAsA KOHUrypanusi HUTPYJJIMHA

Kakyto xon¢purypanuto (D nnmm L) umeer BeigeneHHblid u3 apOy3a HUTPYIUIHH, hopMysa
KOTOpOTO NMpuBeAeHa Ha pucyHke? [losicHUTE CBOM OTBET.

@
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)
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o
o

3. Pa3genneHne aMMHOKHMCJIOT MeTOI0OM HOHOOOMEHHOI XpomMaTorpagumn

AHanmu3 cMecu aMHHOKHUCIIOT HAUMHAIOT C pPa3JeNIeHUs] 3TOM CMeCH Ha KOMIIOHEHTHI C
MOMOIIIbI0 HOHOOOMEHHOU XpomaTorpaduu. [locne HaHeceHUsT Ha KOJOHKY C KAaTHOHOOOMEHHOM
cMoJoH, coxepskamieid rpynmnsl —SO3z  (pucC.), aMUHOKHCIOTHI ABMXKYTCS BHH3 HO KOJIOHKE C
pa3Hol CKOPOCTHIO, IIOCKOIBKY Ha MX JIBYKEHHE OKa3bIBAIOT BIMSHUE J1Ba (haKkTOpa:

1) mputsxkenne Mexay —SOz TpynmamMu HOCUTENSE M TOJOXKUTENIBHO 3apsKEHHBIMU
(GYHKIMOHAIBHBIMU TPYIIIAMU  aMUHOKUCIOT; 2) TuApoQoOHbIE B3aUMOJEUCTBUS MEXIY
OOKOBBIMH LIEMISIMH aMHUHOKHUCIIOT ¥ CHJIBHO TUAPO(POOHOI MOTUCTUPEHOBON OCHOBOI HOCHUTEIS.
Jlist KaXK10# M3 TIPUBEICHHBIX HIDKE TIap aMHHOKHUCIIOT OTpeAeNTe, KaKas aMHUHOKHCIIOTa OyIeT
CXOJIUTh C KOJIOHKH IEpPBOM MPH MPOMBIBAHUU KOJIOHKU Oydepom ¢ pH 7,0.

a) Asp u Lys 6) Arg u Met

B) Glu u Val r) Gly u Leu n) Ser u Ala

@ GOABLIOH CyMMapIIBIi (IONOXHTCALIILIA 3apsi
@ cyMmMapHLIiT MONOXKHUTENbH LI 3aps

® cymmapHbii OTpHUATEbHBIT 3apsAn

® GONbLNIOH CyMMaPHBIH OTPHLIATCABHBIN 3apsijl

NOHMCPHLIE 1APHKN :
€ OTPUILATEBHO 3APHKCHITBIMA N
(YHKUHOHAIBIBIMM FPYTINAMH

Csecn 6e1KOB 1aHOCSIT 11a KOJOHKY
¢ KaTHOHOOOMEHHHKOM.

Ckopocth npoxoxierns 6¢1Kon CKBo3b
KOJIOHKY 3aBHCUT OT HX 3apsilia u
anavenus pH. B cayuae
KaTHonoobmeHHoit xpomatorpadun
GhicTpee BCEro CXOMIAT ¢ KoNOHKM 6esikm ¢ 1
MAKCHMAJTbHBIM CyMMaPHBiM
OTPHIATETBHBIM 3aPSUIOM.

Honoobmennan xpomatorpadus



4. O603Ha4YeHNEe CTEPeOU30MEePOB U30JeHIIUHA
CrpykTypHas popmyiaa aMUHOKHUCIOTHI U30JIeHIIMHA H300pakeHa HIDKE.
COOe
@
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CH,

CHs
a) CKOJIbKO XMpaJIbHBIX LIEHTPOB UMEET MOJIEKYJIa U30JeinHa?
0) CKOJIbKO ONTUYECKUX U30MEPOB MOKET OBITh Y U30JIeHIINHA?
B) Hapucyiite mnpoctpancTBeHHble (OpPMYTBl i BCEX ONTHYECKUX H30MEpPOB
M30JICUIIMHA.

5. CpaBHenue 3Havyennii pK, ajjanuHa U mojiMajIaHuHA

KpuBasi TUTpOBaHUS aMHUHOKMCIIOTHI ajlaHMHA OTPAa)KaeT HAJIMYME JBYX HNOHU3UPYEMBIX
¢bynkuuonaneHbix Tpymmn ¢ pK, 2,34 uw 9,69, uTto OTBEYaeT COOTBETCTBEHHO HMOHHU3AIUU
KapOOKCWJIBHOM M TNPOTOHUPOBAHHOM amuHOrpynnsl. KpuBble TUTpOBaHMs AM-, TpU- U
OJINTONENTHAOB AJJAHMHA TAK)XE JIEMOHCTPUPYIOT HAaJUYHE TOJIBKO JBYX MOHU3UPYEMBIX TPYIII,
XOTS MX 9KCIIEPHUMEHTAIILHO OTpeieeHHbIe 3HaueHus pK, otnunyarores ot pK, pyHKIMOHATBHBIX
rpyII ajaHuHa (cM. TabI.).

AMUHOKHUCIIOTa WK pK1 pPK:
HenTua

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 crpykrypuyio ¢opmyiay Ala-Ala Ala. Ykaxunte (yHKIIMOHAIBHBIC TPYIIITHI
B ATOU MOJIEKYyJe, KOTOPBIM COOTBETCTBYIOT pKj 1 pKs.

0) I[louemy c moOaBieHHMEM KaXIIOTO CJEAYIOIIEr0 OCTaTKa ajaHWHa 3HadeHue pKj
BO3pacTaer?

B) Ilouemy c moGaBieHHEeM KaKIOTO CIEAYIOIIEro OCTaTKa ajaHuHa 3HaueHue pPKj;
cHUxaetcs?

6. Pazmepsbl 0es1koB

YeMmy npuONM3UTENBHO paBHA MOJEKYJspHas Macca Oeinka, cocrosmero u3z 682
AMHHOKHCIIOTHBIX OCTAaTKOB, COCTUHEHHBIX B €AMHCTBCHHYIO MOJIUIETITUAHYIO IIeTIh?

7. UncJio ocTaTKOB TPUNTO(PAHA B ObIYbeM CHIBOPOTOYHOM AJIbOYMHHE

KonuuecTBeHHBIN aHaIN3 aMUHOKHCIIOT MOKa3all, YTO OBbIYMI CHIBOPOTOUYHBIN anbOyMHH



(BCA) conepxut 0,58% (o macce) tpunrodana (M, = 204).

a) PaccumTtaiite MuHMUManbpHYyI0 MoJieKyisipHyt0o maccy BCA (T. e. cuuTtaiite, yTO B
MoOJIEKYJe OelKa COAEPIKUTCS TOIbKO OJMH OCTATOK TpUIITO(aHa).

0) B cooTBeTcTBUM C pe3ynapTaTaMu TeiabQUIbTpaluu MosekyinspHas macca BCA paBHa
70 000. CkoIbKO OCTAaTKOB TpUNITO(AaHA CONEPIKHUTCS B €T0 MOJICKyIie?

8. OmnpenesieHue MocaeA0BaTENbLHOCTH MENTUHAA JieHdHKedaIHHA, BbIACJIEHHOI0 U3
MO3ra

M3 HOpManbHOW MO3rOoBOM TKaHM ObLIa BBIIEJICHA TPYIMa IENTHAOB, BIUSIOMNIMX HA
nepesadyy HEPBHOIO HMIYJIbCa B HEKOTOPBIX OTAENaX MoO3ra. OTH NENTUABl Ha3bIBAIOT
ONMMOMJIAMH, TIOCKOJIBKY OHH CBSI3BIBAIOTCS CO CIENU(PUYESCKUMHU PEIENTOPaMH, C KOTOPBIMHU
TaKXKe CBS3bIBAIOTCA ONMHUATHI (AJIKaJOWAbI ONHWyMa), TaKMe KaKk MOP(GHH M HAJIOKCOH. Takum
o0pa3oM, ONUOMIBI WMHUTHPYIOT HEKOTOphIE CBOMCTBa ONHMaToB. HEKOTOpBIE y4YeHBIE
paccMaTpuBalOT 3TH BEIIECTBA KaK CoJepKalidecsi B MO3Te COOCTBEHHBIE CpEICTBa
00e300nmBaHus. Mcnonb3ys TpPUBEIACHHBIC HIDKE JaHHBIC, OINPENCIUTEe aMHHOKHCIOTHYIO
MOCTIeIOBATEIbHOCTh  Oomuonaa JieddHkeanuHa. OOBACHUTE, Kak TNPEAJIOKEHHAs BaMHU
CTPYKTYpa COTJIacyeTcs ¢ KaKIbIM U3 Pe3yIbTaToB (a-B).

a) [Monueni ruaponus nox neiicterueM 6 M HCI mpu 110 °C ¢ mocnenyronmm aHain3oM
AMHUHOKHCIIOT TOKa3ajd Hamuuue B cmecu Gly, Leu, Phe u Tyr B MOISpHOM COOTHOIICHHH
2:1:1:1

0) XpomaTorpaduueckuii aHaIu3, MPOBEACHHBIN TOcIe 00padoTku nentuaa 1-¢rop-2,4-
JUHUTPOOCH30JIOM W TOJHOTO THUAPOJH3a, BBIABUI Hamuyue 2,4-TUHUTPOPEHHIEHOTO
MIPOU3BOTHOTO TUPO3UHA. [Ipu 3TOM CBOOOIHOTO TUPO3UHA OOHAPYKEHO HE OBLIO.

B) IlomHoe pacmieruieHnMe MenTHaa IOJA JACWCTBHEM METNCHHA W IPOBEIEHHOE 3aTeM
XpoMmatorpadudeckoe pasiesicHie MOKa3ald HAIMYUe TUIENTH/IA, CoIepKaIiero octatku Phe u
Leu, u Tpunentuaa, conepxkamero Tyr u Gly B cootHomenun 1 : 2.

9. CTpyKTypa NOJIMNENTHAHOr0 aHTHOMOTHKA,BbIIe1eHHOro 3 Bacillus brevis

DKCTpakThl, MOJy4YeHHble W3 OakrepuanbHOil KymeTypbl Bacillus brevis, comepxar
MEeNTH, 00TaJaoIINi CBOMCTBAMU aHTHOMOTHKA. DTOT MEeNTHA 00pa3yeT KOMIUIEKCH ¢ HOHAMU
METAJUIOB M, IO-BUJUMOMY, HapyllaeT CHCTEMY HOHHOTO TpPaHCIOPTa dYepe3 KIETOUHYIO
MeMOpaHy y HIpPYrHX BHIOB OakTepuid, 9TO TPUBOIUT K uX rudenu. CTpyKTypy NenTuia
YCTAaHOBMJIM HA OCHOBAHUH MPHUBEICHHBIX HUKE PE3YJIbTAaTOB.

a) [IlomHbIi KHCIOTHBIM THAPOJIU3 TIOJUIENTHAA C TOCJICAYIONIUM  aHaJM30M
AMHHOKHCIJIOT TPOJIEMOHCTPUPOBAJl HAIWYME SKBUMOJSPHBIX KoimdectB Leu, Orn, Phe, Pro u
Val. Orn — 310 cokpaieHHOE 0003HAYCHHE AMHHOKHCIIOTHI OPHHTHHA, HE BCTPEYAOIIECHCS B
Oenkax, HO IPUCYTCTBYIOIIEH B HEKOTOPBIX menTtuaax. OpHUTHH UMEET TaKyl0 CTPYKTYpPY:

H
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0) MonekynsipHas Macca MenTuaa oKa3auack Ipuomm3uTensHo pasHa 1200.

B) [lentu HE moBeprajcs THAPOINU3Y IPH 00paboTKe GepPMEHTOM KapOOKCUTICHTHIa301.
O1oT (hepMEeHT KaTamu3upyeT OTHIeIUieHUe JF0ObIX C-KOHIIEBBIX OCTaTKOB, 32 HMCKIIIOUEHUEM
ocraTka Pro, a taxxke 3a UCKIFOUEHHEM TEX CIIy4acB, KOT/Ia OCTATOK IO KaKOH-THO0 MpUYHHE HE
COJICPKHUT CBOOOTHON KapOOKCHILHON TPYTIIIHI.

r) OOpabotka wucxomHoro mnentuaa 1-¢Top-2,4-TUHUTPOOEH30JI0M C TMOCIEAYIOIIHM
MOJIHBIM THAPOJIM30M U XpomaTtorpauyeckuM pas3felieHueM TIOKa3adul HAJIUYhe TOJIBKO
CBOOOTHBIX aMUHOKHCJIOT M IPOU3BOJIHOTO CJICYIOIIETO CTPOCHUS:
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(Toackaska: yarute, 4to 2»4-AMHATPOGEHUIbHAS TPYIINA MPUCOSAMHEHA HE KaK 00BIYHO
K a-aTomy

a30Ta, a K aMMHOTpyTIie OOKOBOM IIETIHN. )

1) YacTHuHBIA TUAPOIU3 MENTUAA, XpoMaTorpapuueckoe pasiesieHHe MPOAYKTOB U HX
AMUHOKUCJIOTHBIM aHaju3 BBIIBWIN HaJIU4YUe AWu- W TPUICHITHAOB CICAYIOUICTO CTPOCHUA
(aMUHOKOHIIEBBIE OCTATKHU BCET/a PACIIOIOXKEHBI CJIEBA):

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

Hcrnonp3ys maHHyr0 HHGOPMAIMIO, ONMPEACITNTe aMUHOKHUCIOTHYIO TIOCIIEIOBATEILHOCTD
IICIITUAHOT O aHTI/I6I/IOTI/IKa. HOSICHI/ITG Ballln paccyxc,ueHmI. OGLHCHI/ITG, KaK Hpe,Z[JIO)KeHHaSI BaMH
CTPYKTYpa COTJIaCyeTCs CO BCEMU DKCIIEPUMEHTANbHBIMU JaHHBIMU.

BOITPOCHI K CEMUHAPCKOMY 3AHATHUIO Ne 3
IInaun 3ausaTusa:

1. benku. Knaccudukanus. Ctpoenue.

2. [lepBuuHas cTpyKTypa MENTHIO0B U OCIIKOB.

3. Bropuynas cTpykTypa NenTHa0B U OEIKOB.

4. TpeTnuHasi ¥ YETBEPTUYHAS CTPYKTYypa OEIKOB.
5. MeTtoabl uccaea0BaHUs CTPOSHHUS OEIKOB.

6. MeTtonpl cuHTE3a OEJIKOB.

3AJAYH 1151 PEIIEHUS

1. CBoiicTBa NEeNTUAHOM CBA3H

IIpy pEeHTTeHOCTPYKTYpHOM aHajlu3€ KpPUCTAUIMYECKUX nentunos Jlainyc IlosmHr u
Po6epr Kopu o6napysxunu, uto cBsasb C—N nmentuaHoit rpynmsl no anune (1,32 A) sanumaer
IIPOMEKYTOUYHOE TIOJIOKEHUE Mexkly THIHUHbIMK oquHapHbiMu C—N (1,49 A) u nsoiiabiMu C=N
(1,27 A) cBazamu. KpoMe TOro, oHM yCTAHOBMIIM, YTO HENTUIHAS TPYNNa MMEET IIOCKYIO
KOH(Hrypammoo, T. €. BCe YeThlpe aTtoMa, npucoequHeHHsle k C—N-rpymnme, jexar u OJHOU
IUIOCKOCTH, MPUYEM JBa atoMma yriepoja, csizaHHele ¢ C—N-rpymmoii, Bcerga HaxonsaTcs B
Mpanc-ToJI0KEHUH 110 OTHOLIEHUIO APYT K IPYTY, 110 pa3Hble CTOPOHBI OT MENTUIHON CBS3H.

a) Kakoii BbIBOJ] OTHOCUTEIBHO MPOYHOCTU U KPATHOCTHU MENTUIHON CBSI3U (SIBIISETCS JIU
OHA OJIMHAPHOM, TBOWHOM WJIM TPOMHOW) MOYKHO CIEIaTh, UCXOIS U3 €€ JJIUHBI?

6) Uto MOXXHO CKa3aTb O BO3MOXXHOCTH BparieHusi BOkpyr nentuaHoi C—N-cBs3u Ha
ocHoBaHuM AaHHbIX [lonunra u Kopu?

2. CBs13b CTPYKTYPbI M QyHKIMHN PuOPHILISIPHBIX 0€JIKOB

Yunbsam ActOepu MepBbIM OOHApPYXKWJI, YTO PEHTTeHOrpaMMa IIEepPCTH YyKa3blBaeT Ha
HaJIMYUe CTPYKTYPHOH €IMHHUII BOJOKHA, MOBTOPSIOMICHCS ¢ MHTEpBAIOM OKojo 5.2 A.
PentrenorpamMma mepcTH, pacTSIHYTOM Iocie OOpabdOTKM IMapoM, yKa3blBaja Ha HaJIUYUe
TIEpUONYECKON CTPYKTYpBI, IOBTOpstoIIeiics yepes kaxasie 7,0 A. Tlocne Toro kak pactsHyTas
npu o0paboTKe MmapoM IIepcTh BO3BpallaiaCh B CBOE HMCXOJIHOE COCTOSIHHE, CTPYKTypHas
¢/IMHULIA BHOBb MOBTOPSJIACH C MEPUOAMYHOCTHIO 5,2 A. XOTA 5TM HaGMIOAEHHS MOCITYKHIIH



KIIIOYOM K MOHMMAaHHIO MOJIEKYJSIPHOW CTPYKTYpbI HIEPCTH, B TO BpeMsi AcTOepu HE CMOT HX
UHTEPIPETUPOBATS.

a) Hcxons M3 COBpPEMEHHBIX JAHHBIX O CTPYKTYpE ULIEPCTH, OOBSICHUTE pEe3yNIbTaThl
HKCHEPUMEHTOB AcTOEpH.

0) Ecnu mepcTsHble BEUM CTUPATh B TOpsiYel BOJE WIN CYLIUTh FOPSYUM BO31YXOM, OHU
casiATCs, a C LIEJIKOM B MOI00HBIX YCIOBHSX HUUETr0 HE MPOUCXOIUT. OOBACHUTE ATO SIBICHHE.

3. CKopoCTh CHHTE3a 0-KepaTHHA BOJIOC

Bonocer pactyt co ckopocteio 15—20 cm B roa. 3oHa pocta s \\
HAaXOJUTCS Y OCHOBaHUS BOJIOCA, TJ€ B KIETKAaxX OSIHIECPMICA \\ : - ['"
CHHTE3UPYIOTCS M CKPY4YMBAIOTCS HHMTH o-KepaTuHa (puc. 4-10). PR
OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM (-K€paTUHA SBISIETCS O .1‘4 e T
crvpangb, BHTOK KOTOpoi mmeer mar 5,4 A u comepxur 3,6 i \
AMUHOKHUCIIOTHBIX ~ octatka (puc. 4-4, 06). Cuwuras, uTO S B
JTUMUTHPYIOIIMM  (AaKTOPOM pOCTa BOJIOC SBISAETCS OWOCHHTE3 s )i
cnuWpajied  KepaThHa, paCCUYUTAWTE  CKOPOCTh  OOpa3oBaHUS 2 4

Nunepenseh cpes watocs

NEeNTUIHBIX CBsI3€H o-KepaTHHa (YMCIIO TENTHIHBIX CBS3eH B
CEKyH]ly), KoTopasi o0ecrieurBaeT Ha0JIt01aeMblil poCT BOJIOC.

4. IncyabpuaHbie CBSI3U ONMPeAeJSIOT CBOICTBA MHOTHX 0€JIKOB

B Monekynax psna mpUpOAHBIX OETKOB COIEPKUTCS MHOTO TUCYIb(DHUIHBIX CBS3EH,
IpUYeM MEXaHWYECKHE CBOMCTBa OENKOB (IIPOYHOCTh Ha pa3pbiB, BA3KOCTh, TBEPAOCTh M [P.)
KOPPEJIUPYIOT C YHUCJIOM JUCYIbPUAHBIX cBsi3ei. Hampumep, OoraTeiii aucynbGuIHBIMU
MOCTUKaMHU O€JlOK TMIIEHUIBl TJIYTEHWH OIpeessieT BI3KOCTh M 3JACTUYHOCTh TECTa,
MIPUTOTOBJIEHHOTO U3 NMIIEHUYHONW MYKHU. TOYHO Tak e TBEpAbIM M MPOYHBIN MMAaHIMPh YepEraxu
00513aH CBOMMH CBOICTBaMU CETU AUCYIb(PHUIHBIX CBSI3€i B MOJIEKyIaX o.-KepaTHHA.

a) KakoBa monexymnsipHas OcHOBa HaOJIOZAaeMOW CBSI3M MEXIY YHCIOM JTUCYIb(GUIHBIX
MOCTHUKOB M MEXaHUYECKUMHU CBOHCTBAMH OEIIKOB?

0) BonpmmHCTBO TIOOYISIPHBIX O€JIKOB JEHATYpPUPYIOT U TEPSIIOT AKTUBHOCTH MpPH
KpaTKOBpeMEeHHOM HarpeBanuu a0 65°C. Ho mna neHatypauuu TIOOYJISPHBIX O€JKOB,
COJIEpKAIIUX HECKOJBKO MUCYIh(UIHBIX CBSI3€H, OOBIUHO TpeOyeTcss OoJiee UIMTEIBHOE
HarpeBaHue Tnpu Ooyiee BBICOKOH TemmepaType. IIpuMepoM MOXET CIyXKUThb OBIYMiA
MAaHKPEATHYECKUH HWHTHOUTOP TPHUIICHHA, WMCIOIIMK OJHY TOJHUICNTHIHYIO Ienb u3 58
AMHHOKHUCIIOTHBIX OCTAaTKOB U COAEpXKAIIMUA TPH AUCYIb(OUIHBIX MOCTHKA. Ecimu 3ToT Oenmok
JI€HaTYpUpOBaTh HArpeBaHHWEM, a 3aTe€M OXJIaJuTh, TO €ro AaKTUBHOCTb BOCCTAHABIIMBAETCS.
KaxoBa MonekyisipHas OCHOBa JaHHOTO SIBJICHUS?

5. BakTeprnopoaoncud — 0eJIOK MypPInypHOH MeMOpaHbI

[lpu OnarompusTHBIX BHEMIHUX ychoBusx Oakrepusi Halobacterium halobium,
oOHuTaroIIas B COJIEHBIX BOJIOEMaX, CHHTE3UpyeT MeMOpaHHbIi O0enok OakTepuopononcun (Mr =
26000), umeromuii MypoypHYIO OKpacKy Ojarogaps cojepXkamemycsi B HEM pPETHHAIO.
Monekynbl 3TOro Oenka oOpa3yloT B KJIETOUHOM MeMmOpaHe arperatbl B BUJE «ITypIIypHBIX
3aIy1aTOK». baKTepHOpONONCUH NEUCTBYET KaK AKTUBUPYEMBIH CBETOM IPOTOHHBIM HAacoC U
cHa0KaeT KJIETKH dHepruei. PEHTreHOCTPYKTYpHBIN aHanu3 Oesika 1MokKasall, YTO OH COCTOMUT U3
CEMU NapaJJIENIbHO PACIIOJIOKEHHBIX O-CIIMPAIbHBIX YYAaCTKOB, KKl U3 KOTOPBIX MEPECEKAET
MeMOpaHy OakTepuanbHON KIeTku (TonmmmHa MemOpansl 45 A). Onpenenute MUHMMAIbHOE
YHMCIO0 AMUHOKHCIOTHBIX OCTaTKOB, HEOOXOAuUMOE Ui 0Opa3oBaHMs O-CHMPAJIBHOTO y4acTKa,
CIIOCOOHOT'0 TMOJHOCTBIO MPOHU3bIBaTh MeMOpaHy. OLEHUTe J0JII0 aMUHOKHUCIOTHBIX OCTATKOB
0aKTepHOPOAOIICHHA, 3aJeHCTBOBAaHHBIX B 00pa30BaHMU O-CMpasiell (cuuTaiite, YTO CpenHss
MOJICKYJISIpHAsi Macca aMUHOKHCIIOTHOTO ocTaTka paBHa 110).

6. UncJ10 mosmMnenTHAHBIX Heleil B 0JIMTOMEPHOM OeJike



O6pazer; (M = 660 r) omuromepuoro 6emka ¢ Mr = 132000 o6paboTtanmu n30bITKOM 2,4-
TUHUTPOPTOPOCH301a B CIA0OIIETIOUHON cpefie 10 3aBepIICHUS XMMHUYECKON peakiuu. 3aTemM
IICNITUOHBIC CBA3U Oenka MMOABEPIJIN IMOJTHOMY IT'MAPOJIN3Y IO )lefICTBHGM COJISHOM KHUCJIOTEI npu
HarpeBaHuu. B rugponmnzate oOHapy>KEHO 5,5 MT BellecTBa CIIEAYIONIEr0 CTPOSHUS:
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Huxakux apyrux 2,4-THHATPOQEHIIBHBIX MPOU3BOJHBIX AMHUHOKHCIOT HE OBLIO
oOHapykKEHO.

a) OObsCHHWTE, KaK Ha OCHOBAaHMHM JAaHHOW HWH(POPMAIIMH MOXXHO ONPENEIUTh YUCIIO
ITOJIUIICTITUAHBIX ueneifi B OJIMTOMCPHOM 66.]11(6.

0) OnpenenuTe YUCIO0 MOTUNENTHAHBIX TIenel OeKa.

B) Kakme npyrue MerTonbl aHanmm3a TOMOTIM OBl BaM OIpPENETUTh, SBISIOTCS JIH
TIOJTUTICTITH/THBIC TIETH JJAHHOTO O€JIKa WICHTHYHBIMU HITH Pa3IHyaroTCs?

BOITPOCBHI K CEMUHAPCKOMY 3AHATHUIO Ne 4
Ilnan 3anaTug:

1. Monocaxapunsl. Knmaccudukamus. Ctpoenue.

2. CrepeoxuMusi MOHOCaXapHu10B.

3. Oco0eHHOCTH XMMHUYECKUX CBOMCTB MOHOCAXapUIOB.

4. bBUOXHUMHS TTPOIIECCOB, MPOTEKAIOIINX C YIACTUEM MOHOCAXAPHJIOB.

3AJAYH 1151 PELIEHUS

1. CaxapocnupTtbl

B caxapocnuprax (Ipou3BOAHBIX MOHOCaXapUAOB) KHCIOPOA KapOOHWJIBHOM TPYIIIBI
BOCCTAHOBJIEH 710 00pa30BaHus THIPOKCHIbHOM rpymmbl. Hanpumep, D-rnunepansaerus MoxxHO
BOCCTaHOBUTH JI0 TiuiepuHa. OqHAKO MOCICTHUN He 0003HAYArOT ¢ rmomomsio OykB D mimm L
OObscHuTe, TOYEMY.

2. Touka mIaBJeHHs 032a30HOB — IMPOU3BOJAHBIX MOHOCAXAapPHUI0B

Muorue yraeBoasl pearupyoT ¢ denmnruapasuHom (CgHsNHNH;) ¢ obOpazoBanmem
APKO-KCJITHIX KPUCTATINIMICCKUX TPOU3BOJHBIX, HA3bIBACMbBIX 03a30HAMU:

H 0
\ #

(’: H—C=NNHCH,

H—(F-OH C¢H.NHNH, C=NNHCgH;,
HO—C—H S5 HO—C—H

H —?— OH H _?_ OH
H—(ll—OH H -(|3—OH

CH,OH CH,OH
mokoaa 03a3011 rAOKO3L!

Temmeparypy IUIaBICHHS OTHX BEIIECTB JIETKO OMPEICNAIOT W HCIONB3YIOT IS
XapaKTEePUCTUKH KaXJOr0 M3 HHUX. OTO CBOMCTBO MCIIOJIB30BAIM MNPHU HICHTU(DUKALUT
MOHOCAXapu0B JI0 TMOSBICHUS BBICOKOA(P(HEKTUBHON KUIKOCTHOU Xxpomarorpaduu (BOXKX) u



ra3okKuJIKoCTHOU xpomatorpaduu. Hike npusenens! temneparypsl miasiaeHus (T ;) HEKOTOPBIX
03a30HOBBIX IPOU3BOIHBIX AIIBI03.

Momnocaxapun T,; MOHOCaxapua, °C Ty, 03a30Ha, °C
I'mroko3a 146 205
ManHo3a 132 205

["anmakro3a 165-168 201
Tano3za 128-130 201

Kak BuaHO M3 TaOiuIbl, ONpeleleHHbIE Mapbl NPOU3BOJAHBIX HMEIOT OJUHAKOBBIE
TEMIIEPATyphl IUIABJICHMS, XOTS MCXOAHBIE MOHOCAXapUIbl Pa3IUYAIACh 10 3TOMY IapaMmerpy.
[Touemy riaroko3a ¥ MaHHO3a, a TAKXKe rajJlakTo3a M Tajio3a 00pa3yloT 03a30HbI C OJJMHAKOBBIMU
TeMIlepaTypaMu IUIaBJIeHus?

3. BzanmonpeBpamenusi popm D-rinoxo3nl

OnguH  crepeoM3oMep MOHOCaxapuaa, pacTBOp KOTOPOrO BpallaeT IUIOCKOCTh
MOJIIPU3allid  CBETa BIIEBO (IIPOTHUB 4YacOBOW CTPENIKH), Ha3bIBAETCS JICBOBPAILIAIOUINM U
o0o3Hauaercs (—); BTOPOH CTEPEOM30MEp, KOTOPBI BpallaeT IUIOCKOCTh MOJSPU3ALUU CBETa
BpaBo (MO 4YacOBOW CTpEJKE), HA3bIBACTCS IPABOBpAIAOIIMM H oOo03Hadaercs (+).
DKBUMOJISIpHBIE cMecU 00eHuX (pOopM HE BpalllatoT MJIOCKOCTh MOJIIPU3ALNN NTPOXOIAIIETO CKBO3b
HUX CBETa.

Ontuyeckas aKTUBHOCTh CTEPEOM30MEpa KOJMUECTBEHHO BBIPAKACTCSA B TEPMHUHAX
ONTUYECKOTO BpalleHUs, T. €. OMPENENIeTCs YHCIOM TIpalycoB, Ha KOTOPOE MOBOPAYMBAETCA
TUIOCKOCTH TMOJISIPU3AIMN CBETa MOCJIE TPOXOXKICHUS Yepe3 pacTBOP C 3a/laHHON KOHIICHTpanuei
M 3aJITaHHOM TOJIIIIUHOM CJIOH.

VnensHoe Bpamenue ([@]y ©) OnTHYECKM AKTHBHOrO BEIIECTBA ONpEENAeTCS MO
bopmyre:

mafmoaesoe onTayeckoe spamenie (°)

[af* -
JUTHIG OHTHYECKOTO

yTi () X KOIENTRAINS (r/mn)

[Tpu 5TOM CciemyeT yKa3blBaTh TEMIEPaTypy pacTBOpa M JUTMHY BOJHBI MMAJAIOIIETO CBETA
(06b1aHO 31O D-MuHmMs Na, T. €. 589 um).

CBEXEIPUTOTOBIICHHBINA PacTBOP 0-D-TITIF0KO3BI IMEET BEIMYNHY ONITHYSCKOTO BpAICHUS
+112°. C TedyeHHEM BpPEMEHHM ONTHYECKOE BPAIICHHUE IMOCTENEHHO CHMYKAETCA W JIOCTUTAET
PaBHOBECHOTrO 3HaueHHS [@]p - =+52,5°. HampoTHB, CBEKEMPUrOTOBICHHBIH pactBop (a-D-
TJIFOKO3BI XapaKTepu3yeTcsl 3HaYeHUEeM OMNTHYecKoro BpaieHus +19°. Ontuueckoe BpalleHUE
3TOTO PAaCTBOPA CO BPEMEHEM YBEJIIMYMBACTCS U IOCTUTAET TOTO K€ PABHOBECHOT'O 3HAYCHHUSI.

a) Hapucyiite nmpoekiuuonnslie ¢popmynsl Xeyopea ans o- 1 (B-¢popm D-rirokossl. B uem
COCTOMT OCHOBHOE Pa3JInyie MEXIy HUMH?

06) OObBscHUTE, MOYEeMy MPU XPAaHEHUH PACTBOpa 0-(HOPMBI BEIMYMHA ONTUYECKOTO
BpamieHus: ymenbmaercs? Ilouemy pactBopsl o- u (B-popm D-rimroko3sl B OZMHAKOBBIX
KOHIIEHTPALUAX MOCTENEHHO MPUXOIAT K OJIMHAKOBOMY 3HAYEHHUIO ONITUYECKOTO BPAIICHUS ?

B) Paccumraiite mnpoueHTtHoe coaepkaHue obenx Gopm D-TirOKO36I B COCTOSTHUH
paBHOBECHS.

4. Kondurypanus u koHpopmanus

Kakue cBs3u B Monexyne o-D-rimroko3sl JODKHBI OBITH pa3opBaHbl, YTOOBI MOJIEKYJIa
npuHsiia KoHurypanuio B-D-rimoko3s1? Kakue cBsi3u HYXHO pa3opBaTh, 4YT0ObI mpeBpaTuTh D-
rimoko3y B D-manHO3y?

5. CTpykTypa MOHOCAXapu/10B



[lepeuncnure o0ImME CTPYKTYPHBIE YEPTHI M PA3IHUMS ISl KaXKAOH Mapbl BEIIECTB: a)
1emono3a u riukoreH; 0) D-rroko3a u D-dpykTo3a; B) MansTo3a U caxaposa.

6. Bkyc mena

®pykTo3a, BXOnfAmas B COCTaB Mea, IJIaBHBIM 00Opa3oMm HaxomutTcs B Bujae [-D-
MUPAHO3BI. DTO OJIMH M3 CaMBIX CIAJIKMX U3BECTHBIX YIJIEBOJOB: CIAOCTh ()PYKTO3HI B JIBA pasza
MPEBBINIACT CIAAOCTh TIOKO3bl. DpykTo3a B popme B-D-bypanos3sl ropaszmo mMeHee clagkas.
[Tpu HarpeBaHUM Mena €ro CIaJ0CTh MOCTENEHHO CHIKaeTcs. Kpome Toro, KyKypy3HbIil CHpOT ¢
BBICOKUM COZEp)KaHHEeM (PPYKTO3bl (KOMMEpPYECKHA MPOAYKT, B KOTOpPOM OOJIbIlIas dYacTh
TJIIOKO3BI TIpeBpalieHa Bo (PpyKTo3y) MCMONB3YIOT Ui MPUAAHUS CIAJO0CTH XOJIOJHBIM, HO HE
ropsiuuM  HamuTKaMm. Kakoe XHUMHYeCKoe CBOWCTBO (PYKTO3bI JIC)KHT B OCHOBE OTHX
HaOJrOIeHUI?

7. BoccTanaBJMBawoLue 1ucaxapuabl

Jucaxapu, sIBISIONMIUICS JIMOO MalIbTO30M, JINOO caxapo3oi, 00pabaThIBAlOT PaCTBOPOM
®enmunra. OOpa3yercs kpacHas okpacka. Kakoit aucaxapun O0bu1 B pactBope? OOBsSCHUTE CBOM
OTBET.

8. Ucnonb30Banne rIII0K0300KCHAA3BI VIS ONIPeeJIeHUsI YPOBHS IVIIOK03bI B KPOBH

depMeHT TIIOKO300KCHaa3a M3 IiecHeBoro rpuda Penicillium notatum karamusupyet
okucierue B-D-rmoko3sl 10 D-rimiokoHO-0-makToHa. DTOT (PEpMEHT KaTalM3UPYeT PEaKIMIO
TONBKO (-aHoMepa, HO HE BIMSIET Ha a-aHoMep. HecMoTpst Ha 3Ty cnenuduIHOCTh, PEAKIUs ¢
TJIFOKO300KCHIa301 OOBIYHO HUCIIONB3YETCSl B KIIMHUUECKOM MPAaKTUKE ISl ONpeAeICHUsT 00Iero
COJIEpIKaHUs TIIOKO3bI B KPOBH, IIPEICTABISIONICH c000i cMech - B B-Taroko3bl. [louemy 310
Bo3MOkHO? Kakue eme mnpeuMyliecTBa, KpOME BO3MOXKHOCTH  ONPEACTSATh HU3KHE
KOHIICHTPAllMU TJIFOKO3bI, WUMEET TIIOKO300KCHIA3HBI METOJ OINPEACICHUsI TIFOKO3bl I10
cpaBHeHuUI0 ¢ MetogoMm denunra?

9. AHOMepBI caxapo3bl

Jlakto3a cymiecTByeT B BHAE ABYX aHOMEpPOB, a BOT AHOMEPHBIX (OPM caxapo3bl
oOHapyxkeHo He 0bu10. [Touemy?

10. 'enTnoOOUO32

I'entno6unosa (D-Glc(B1—6) D-GIc) — at0o aucaxapua, BCTPEUAOIIMICS B HEKOTOPBIX
PaCTUTENIBHBIX TIUKO3UAaX. M300pa3ute CTPYKTypy 3TOrO COEAUHEHHsA. SIBIACTCS JIH 3TO
BEIIIECTBO BOCCTaHABIMBAIONIUM caxapoM? [ToaBepraercs iu OHO MyTapOTaIuK?

BOITIPOCHI K CEMUHAPCKOMY 3AHSTHUIO Ne 5
IlnaH 3anaTHA:

1. Jlumuaer. Kimaccudukamus. CtpoeHue.
2. Ponb nunuoB B GOpMUPOBAHUH KIETOYHBIX MEMOpPaH.
3. Anxanouapl. OCHOBBI KiTacCHU(UKAITHH.

3AJIAYM JJIS1 PELEHUS

1. O6cykaeHne TEPMUHA «THMHIB

Yro takoe «rumua»? Yem TUMUABI OTINYAIOTCS OT APYTHX OMOMOJICKYJ — aMUHOKHCIIOT,
HYKJIEMHOBBIX KUCJIOT U O€JIKOB?



2. IlpuroroBienue coyca Bearnaise

Bo Bpemst mpurotoBiieHus coyca Bearnaise sudHbie )keNTKH BOUBAIOTCS B PACILIABICHHOES
Macyio, 4ToObl CTaOMIM3UpPOBAaTh coyc M u30exarh pasgeneHus (asz. CrabuiM3HpyronmM
areHTOM B SIMYHOM JKEJITKE siBisieTcs JienmuTuH (pochatuamnxonun). [Ipeanonoxure, moueMy oH
TaK JEHUCTBYET.

3. CTpykTypa oMera-6 »KkMpHO KHCJI0ThI

N3o6pazute cTpyKTypy oMera-6 >KupHO# KuciaoTsl 16:1.

4. KatanuTuyeckoe ruIpupoBaHue PaACTUTEIbHBIX MaceJl

Karanutnueckoe TUAPHUPOBAHUC, HUCIIOJIB3YCMOC B HHH.[CBOfI IMPOMBIIIJICHHOCTH,
IIPUBOJUT K MPEBPALLEHUIO IBOMHBIX CBSI3€H >KUpHBIX KUCIOT B cBsA3M —CH,—CHy—. Kak 310
M3MEHEHHE BT Ha (Pu3HUecKue CBocTBa Macen?

5. HecTaOMIbHOCTH TPHAIMJITJIMLEPUI0B B LIEJ0YHOM cpeje

OOwmenpuHATON NpoUeaypOl AN OYUCTKH JKUPOYJIOBUTENSE B PAKOBHUHE SIBIISETCS
no0aBJIEHUE CPEJACTB, COJEpXKalmMX TUapokcuna Hatpus. OOBsSCHUTE, IMOYEeMy OHH TakK
JEHUCTBYIOT.

6. l'maposan3 TunuaoB

HaszoBure mnponykTsl Msrkoro rugposnusa pazdasineHHbiM NaOH a) 1-creapomin-2,3-
IUITaJIbMHATOMI TIIHIEpHHA; 0) 1-mampmuTom-2-onenindochaTuanaxonuHa.

7. Bausinue MMOJIAPHOCTHA HA PaCTBOPUMOCTH

Pacnionoxure crneayromnye COeIMHEHUS B MOPSAIKE YBEJIUYEHUSI pAaCTBOPUMOCTH B BOJIE:
TPUALIWITIIMIEPHUH;, JUALMITIIMIEPUH U MOHOAUWITIUIEPYH, IPUYEM BCE OHU COAEPHKAT TOJIBKO
MaJbMUTHHOBYIO KHCIIOTY.

8. AJIKaJI0ubI — 3TO HAPKOTUKHU?

Jaiite noapoOHsIii oTBeT Ha Bonpoc. O0ocHyiiTe.

9. AKTHBHOCTH TeO(PpM/UINHA 1 TEOOPOMHHA

OxapakTepu3yiiTe OMOJOTHYECKYI0 aKTUBHOCTh QJIKAJIOUI0B TeO(PHITHHA M TeOOpOMUHA.
Hanmummure cxemy a3oibHOM Tayromepun Uit TeoduiuimHa. O6nagaer u a30JbHON TayToMepueit
teoOpomMun? CBoil OTBeT moscHUTE. Hamummre I HEro cxeMy JaKTaM-JTaKTUMHOM

TaAyTOMEPHUH.
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TeobpomMuH TeodunnuH

10. Huxkorun
Oxapaktepusyite CTpOEHUE, OHOJIOTUYECKYI0 aKTHMBHOCTh M PACHpOCTpAaHEHHE B
MIPUPOJIC HUKOTHHA.

11. Peaknuu HUKOTHHA

Hanumure ypaBHeHME peakuuu OKHUCIEHHs HUKOTMHA okcujaom xpoma (VI), ecnu mpu
3TOM 00pa3yeTcss HIKOTUHOBAs! KUCIIOTA.



12. Kodeun

OxapakTepu3yite CTpoeHHe, OMOJOTHYECKYI0 aKTUBHOCTh U PACIIPOCTPaHEHHE B MPUPOJIE
kodeunna. [Togsepraercs nu KoeuH JaKTaM-TaKTUMHOW U a30yibHOW Tayromepun? CBOil OTBET
MIOSICHUTE.

ITPUMEPHBII BAPUAHT KOHTPOJIbHOM PABOTBI

KOHTPOJIBHAS PABOTA No 1

1. Crpoenue xnerkn. a) Ecim yBemuuuts kinetky B 10 000 pas (takoe yBenuueHHE OOBIYHO
JOCTUTAETCS B 3JIEKTPOHHOM MHUKPOCKOIIE), TO Kakoro pasMepa oHa ctana Os1? Ilpennonoxure,
YTO BBl pACCMATPHUBAETE «TUIMYHYIO» 3YKAPUOTUYECKYIO KIETKY C TUaMeTpoM 50 MKM.

6) Ecnu BBl paccmaTpuBaeTe MBIIIEYHYIO KJIETKY (MHOLUT), CKOJbKO B HEM COIEPIKUTCS
Monekyn aktuHa? (CuuTaiite, 4yTO KJIeTKa UMeeT chepudeckyo GopMy U He COACPKUT HUKAKUX
JIPYTUX KOMIIOHEHTOB; MOJIEKYJbl aKTHHA HMMEIOT cepuueckyro ¢opmy u auametrp 3,6 HM;
00BeM cdepbl paBeH (4/3)nR%)

B) Eciu Bl paccMaTpuBaeTe KJIETKY II€4eHH (FeMaToLUT) TaKUX e pa3MepoB, CKOJIBKO B HEH
MOJKET cofiepKaThcsi MUTOXOHIpU? (Cuuraiite, 4To KiIeTka uMmeer chepuueckyo Gopmy U He
COJCPXKUT HUKAKMX JAPYrMX KOMIIOHEHTOB; MMTOXOHJIPHUU HMEIOT cdepudeckyro ¢opmy H
nuametp 1,5 MkMm.)

r) ['roko3a ci1y’KUT OCHOBHBIM MCTOYHUKOM SHEPIUHU Ui OOJIBUIMHCTBA KIeTOK. [IpuHumas
BHYTPHKJIETOYHYIO KOHLEHTPAIMIO TJIFOKO3bI paBHOH | MM (T. e. 1 MWIIUMOnb/), paccunTaiire
YHUCII0 MOJIEKYJI TJIFOKO3bl, COJEPKAIIMUXCS B HALIEH TMIOTETHYECKONW 3YKapHOTHUECKOM KIIeTKe
(chepuueckoit  dopmer). (Yucimo ABorampo, paBHOE YHCIy MOJEKyl B 1 Moie
HEHMOHU3UPOBAHHOTO BEIIECTBA, COCTABIISIET 6,02- 102 )

2. CKOJBKO pa3IMYHBIX TUIENTHAOB MOXKHO MOJNYYUTh, HCHOJIB3YSd TOJIBKO TIHIHMH U
anaHuH? Hanumure cxemy npeBpalieHui.

3. Ompenenute CTPOEHUE CIOXHOTO 3PHUpa O-aMUHOKHCIOTBI, €CIH HW3BECTHO, YTO OH
coaepxut 15,73% azota no macce.

4. I'emori00MH B3aUMOJICHCTBYET C KHCIOPOJIOM C 00pa3oBaHWEM KOMIUIEKCA, B KOTOPOM Ha
4 MoIb KUCIIOpO/Ia TPUXOAUTCS 1 MOJIb reMoryioonHa. Beraucnure yuciio MosieKyl1 reMorio0uHa,
HeoOXoauMoe IJist iepeHoca 1 M1 kuciaopoaa (H.y.).

5. lucaxapun, ABISIOUIMIACSA OO MalIbTO30H, MO0 caxapo3oi, 06pabaThIBalOT PacTBOPOM
®emmara. OOpasyercst kpacHas okpacka. Kakoi mucaxapun 6su1 B pactBope? OOBsSCHUTE CBOU
OTBET.

6. Kakue cBsi3u B Moisekyne o-D-Iitoko3bl JOKHBI OBITH pa3opBaHbl, YTOOBI MOJIEKYNa
npuHsiia KoHurypanuio B-D-rimoko3p1? Kakue cBsi3u HYyXHO pa3opBaTh, 4TOOBI peBpaTuTh D-
III0K03y B D-MaHHO3Y?

Kpurepun oneHKH 0TBeTa CTYJAE€HTA NPH BHINOJHEHUH KOHTPOJBLHOMH padoThI

Ouenka TpeOoBaHusl K 3HAHUSIM

OTJINYHO MNPUBCACHLI IIOJHBIC TPABUJIBHBIC PCUICHUA, OTBETBI TI'PaMOTHO
apryMEHTUPOBaHbI

XOpOIIO JIOTTYIIEHbl HEe3HAUUTENIbHbIE MOTPELUIHOCTH MPU OTBETAX HAa BOIPOCHI,
apryMeHTaIus ObUIa He TIOJTHOM




yJIOBJIETBOPH B oTBeTax Ha HEKOTOpBIE BONPOCHI JOMYIIEHBI TPYObIe OMIMOKH, 4acTh
TEJIBHO BBIBOJIOB HE apTYMEHTHUPOBAHA WJIA apTyMEHTHPOBaHA HETIPABIIIEHO

HEYJIOBJIETBO OtBetrsl Ha 50 wu Oosnee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO

PHUTEITHHO BBIBOJIOB HE apTYMEHTHPOBAHBI HJIM apTyMEHTUPOBAHBI HETTPABHIILHO

Temamuxa peghepamos

1. DHepreTrueckas HEHHOCTH KUPOB.

O NP WN

. MexaHu3Mm AeicTBUS TU301HMMa U O-XUMOTPHUUCHHA.

. Baxueiime MyTareHbl, TOKCUKOJIOTHSI OCHOBHBIX peareHTOB JUIsl OpT. CUHTE3A.
. UckyccTBeHHas: M CHHTeTHYECKasl MMUIIA: IPOOJIEMBI U TIEPCPEKTUBBI.

. @epMeHTHI Kak BakHele ouomuiienn OAB.

. CoBpeMeHHBIE TIPEICTaBICHUS 00 a03UMax.

. TUIBI MOJIEKYISIPHBIX M MEKMOJIEKYJISIPHBIX B3aUMOJIEHCTBUI B OMOMOJIEKYIaX.
. CoBpeMeHHBIE MPEICTABICHUS O CTPYKTYpe U (QYHKIHUAX FeHa.

9. "'opMOHBI — Ba)KHEHIITHE PETYIATOPHI IPOIIECCOB META0OIM3MA.

10.
11.
12.
13.
14.
15.

MexaHu3Mbl JecTBUS SHIOPPUHOB U SHKE(ATUHOB.

[Ipo6ieMa TpaHC-U30MEPOB KUPHBIX KUCIIOT.

Xumust OMOJIOTHUECKU aKTUBHBIX COSAMHEHHI Ha pyOeke CTONETHIA.
AJKOTroJIbHAs 3aBUCUMOCTh: OMOXUMHYECKHUE TPUUMHBI.
MonenupoBanue pepMEeHTaTUBHBIX MPOLIECCOB.

ButaMuHBl 1 MUKPOHYTPUEHTBI.

16. Teopuy BO3HUKHOBEHHUS U PA3BUTHS KU3HU

17. Ctpoenue u CTpyKTypa IIO0YISPHBIX O0EITKOB

18.Ctpoenue u cTpykTypa GuOpMIApHBIX OEIKOB

19. ®epmeHTHI, y4acTBYIOIIHME B PACHICTNIEHUH AMHUHOKHUCIIOT

20. 'ennas umxeHepus. Y cnexu U npooaemMbl

21. Xumuueckuid U epMEHTATUBHBIN CHHTE3 MOJUHYKICOTHIOB

22. ButaMHHBI HE3aMEHUMbBIE OPTaHMYECKUE KOMIOHEHTHI ITUIIH
23. Monu0eH, BaHAUH M HUKEIh KaK KOMIIOHEHTHI HEKOTOPBIX (PEPMEHTOB
24. buonorn4eckoe 3HaU€HNE NOHOB KaJIBIIHsI, XpOMa, 0JI0BA M aJTFOMHHHUS
25. XuMus npixanus

26. Xumusi IMMYHUTETa

27. XuMus HEUPOIHIOKPHUHHON PETYISAIUN

28. Xumus 3peHust

29. XuMUs MBITIICYHOT'O COKPAIICHUS

30. CTuMyISITOPHI pOCTa paCTeHUI

31. 'opmoHBI

32. Xumnueckue QyHKIUN KOMIIOHEHTOB KJIETKH.

33. [lepeBapuBaHue U BCaChIBAHUE MHUIIIH.

34. HoOeneBckue aypeaTsl B 00J1aCTH OMOXUMHUHU M METUITTHBI

35. buonornyeckue aktuBHbIe 100aBku (BA/JI)

36. I'eneTnuecku MoaMPUIMPOBaHHbBIE MPOAYKThL. OnacHocTu. IlepcnekTuBbI
37. AHTHOKCUAAHTHI B )KUBBIX OPraHU3Max

38. CtBosoBBIE KJIETKH. [lepcrekTrBbI

39. CuHTE3 B OpraHu3Me KUPOB U POACTBEHHBIX COEIMHEHUN

40. CunHTe3 B OpraHu3Me TIII0KO3bI (TITIOKOHEOTeHE3)




w N

No ok

10.

11.

12.

13.

14.

15.

Bonpocwt k Ix3ameny

AMUHOKMCIOTEL.  Pusuko-xummdeckue  cBoictBa.  Crepeoxumus.  benkoBele
HENPOTEMHOTE€HHbIE aMUHOKHUCIIOTHI. 3aMEHUMbIE U HE3aMEHUMbIE AaMUHOKHUCIIOTHI.
AMMHOKHCIIOTBI KaK CTPYKTYpPHBIE 3JIEMEHTHI OEJIKOB.

[lentunel, crpykrypa u cBoiictBa. Crepeoxumusi. OnpeneneHue KOHIIEBBIX aMHUHOKHUCIOTHBIX
octaTtkoB. @parMeHTanys NENTUAHBIX LENEN.

Xumuueckuit u (PepMEHTATUBHBINA CHHTE3 NMENTHIO0B. TBepA0(ha3HbIA NENTHAHBIN CHHTE3.
ABTOMaTHYECKHE MENTUAHBIE CHHTE3aTOPBI.

CTpyKTypHBIE aHAJIOTH IPUPOJAHBIX MENTUIOB.

benku. MonekynspHas Macca, pasmep U (¢opma O€JIKOBBIX MaKpOMOJIEKyJd. MeTobl
BeIZIeIeHUs OenkoB. Kimaccudukarus 6eKoB.

[lepBuuHas cTpykTypa OenKOB U METOABI ee ompeaeneHus. CemelcTBa OEIKOB M TOMOJIOTHA
MIEPBUYHOUN CTPYKTYPHI.

BropuuHnas ctpykTypa GenKoB U METOnbI ee onpeaencHus. IlenTuanas cBs3b U KOH(pOpMAIHS
noyunenTuaAHoN 1nenu. OCHOBHBIE THIBI BTOPUYHOM CTPYKTYpbl OenkoB. Poib BOIOPOIHBIX
CBSA3EH.

TpeTtudnas cTpykTypa 0enKkoB. PEHTTeHOCTPYKTYpHBIN aHanu3 OuonoaumMepoB.l moOysipHbIe U
¢ubpmisapasie 6enku. ['unpodoOHbie B3aumoaeicTBus. JleHaTypalus U peHatypanus 0enKkoB
Kak KOOIlepaTHBHbIE mMpolecchl. CBsA3b TPETHUUYHOW W MNEPBUYHOM CTPYKTyp. CTpyKTypa H
¢byHkuus rao6uHOB. Muorioous. ['emorno6us. benku mia3mbl KpOBH U MX UCIIOJIB30BAHUE B
MEJULMHE.

YerBepTUUHasl CTPYKTYpa OJIMTOMEpHbIX OenkoB. IIpupona BzaumoneiictBuil. CTexuoMeTpusi.
buonornueckoe 3HaueHUE OJIUTOMEPHBIX B3AaMMOACHCTBUH.

Xumnueckass moaupukanus OenkoB. IIpocTele M CloXHBIE O€NKH. AINONPOTEUHBI H
npocretndyeckue rpynnel. Hykineo-, numo-, rimko-, Xpomo-, (ocdo-, MeTamionpoTeubl.
CeprnoBUIHOKIIETOYHAST aHEMHs KakK TpUMEp «MOJEKYJSIpHOW Oosie3Hn». XHUMHUYecKas
CyIHOCTh MyTanuii. HacnenctBeHHble HapylIeHUs: OOMEHa BEIIECTB.

@ynknuu G6enkoB B opranusme. PepmeHtsl. 'opmonbl. TpancnopTHble Oenku. AHTHTENA.
buorokcunbl. AHTHOMOTHKHM. VHrHOMTOpHI M aKTUBATOpPBl (EPMEHTOB. ATOHHMCTBI U
AQHTArOHUCTHI PEIETITOPOB. DJIEMEHTHI TEOPUN (PapMaKOKUHETHUKH.

MoHocaxapuasl — OJIMrocaxapuzabl — nojimcaxapusl. Baknenmme ceMencTBa MOHOCAXapuIioB.
Crepeoxumusi. XUMHUYECKHE peakMU. bronornueckn BaskHble IPOU3BOJHBIE MOHOCAXAPU/IOB.
Onurocaxapuael. CTpykTypa | CcBoWcTBa. BaxHeilmme nucaxapuabl W TpPUCAXAPUJIBL.
[Nonucaxapuapl. CTpykTypa, KiaccUpHKalms, CBOWcTBAa. buomornyeckoe 3HadeHUeE.
PesepBHble M CTpyKTypHBIE noaucaxapuabl. Hykineo3uael — HyKIEOTHIbl — HYKJICHHOBBIE
KUCIOThl. CTPYKTYpbl HYyKJI€03U0B. [[MpUMUANHOBBIE U TyPUHOBBIE OCHOBAHUSA. YTJIEBOJAHbBIE
KOMIOHEHThI. KoHpurypauus riuko3uaHoOro HeHTpa. XuMHU4ECKUEe peakiuy.

16. Mononykneotuasl. CTpykTypa, HOMeHKIaTypa. Kinaccudukarus. Crepeoxumusi. XUMUIECKUE

17.

18.

CBOICTBAa. BHOJIOrMYecKn Ba)KHBIE MPOM3BOAHBIE MOHOHYKJIEOTHIOB. MOHOHYKIIEOTHIIBI KaK
CTPYKTYPHBIE 2JIEMEHTHI HYKJICHHOBBIX KUCIIOT. [[0MHYKIEOTH 1l U HYKJIEHHOBBIE KMCIIOTBI

Knaccudukanus u Homenknarypa. Dochonumddpupnas ces3p. JJHK u PHK. IlepBuunas
CTPYKTypa HYKJIEMHOBBIX KHCIOT. CekBeHHpoBaHHE. XHMHUECKHEe U (EepMEHTATUBHBIC
IIpEBpalICHUs TOJIMHYKICOTUI0B. BTOpuYHas CTpyKTypa HYKIEHHOBBIX KHUCJIOT, IBOWHAs
cimpane JIHK. KommiiemeHTapHble M MEXIUIOCKOCTHBIE B3aMMOJECHCTBUS HYKJICHHOBBIX
ocHoBaHuil. [Tomumopdusm apoitHoi cnupanu JJTHK. MakpomonekynspHas ctpyktypa PHK.
Crpykrypa TPHK. Xwumuueckuidi u  (epMEHTAaTUBHBII CHHTE3 MOJMHYKJIECOTH]IOB.
ABToMaTHueckuil TBepiodazHblil cuHTe3. OYHKIMK NOIMHYKICOTHIOB B KHUBBIX OpraHU3Max.

Hyxneonporenast. Bupycsr u BHUPYCHBIE 00Je3HN. — docomunuab
Kupsl. Ctpykrypa, HOMeHKJIaTypa U kiaccudukanus. Helitpansable anuiarauuepuisl. Bocka.
Crepounasl. Tepnensl. [IpocTrarnanauHeI. Tpomb6oKkcaHsbI.

@®ochomunuasl.  CTpykTypa,  HOMEHKJIaTypa,  Kiaccupukamus.  DPochornuuepusl.



Xumnueckue mnpespamierus (ocpomunuaoB. CHUHTOMUNUABI U TIUKOIUNUABL JlunuaHbe
Munennsl.  Jlunomporeuasl. MonekyaspHble KOMIIOHEHThl OuoMeMOpaH ©  (QYHKIHUH
o6nomeM6Opan. Knetounsle crenku O0axktepuil. [IeHUIMIITUH U POJICTBEHHBIE aHTUOMOTHKHU.

19. Buramunsl. Homenknatypa u kiaccudukanus. JKupopacTBOpuUMbIE U BOAOPACTBOPUMBIE
BUTAMHHBI. BuTaMuHBl Kak KOMIOHEHTH KodepmentoB. Tuamun. Pubodnaus.
Hukornnamun. IlantotenoBas kucnota. Ilupunokcun u nupunokcaibpochaTt. AHTArOHUCTHI
nupuaoKcatbPochaT-3aBUCUMBIX (PEPMEHTOB KakK S/AbI U JeKapcTBa. V30HUKOTHHIITHIPA3HT
B JeueHHMH TyOepkyneza. buotun. ®onumeBas kucnora. Jlunokuciora. KobamamuH.
AckopOuHoBas kuciora. Butamunsl A, /[, E u K xak npousBojHble n3omnpena. buonoruueckas
POJIb BUTAMHHOB. ABUTaMHUHO3bI (I[bIHTA, PAXHT, eJUIarpa, aHeMun, 6eprudepn) 1 ux JeueHue.

20. ButaMUHBI 1 MUKPO3JIEMEHTBI. MHKpPO3JIeMEHTHI. POJIb HOHOB kele3a, Mev, IIMHKA, MapTraHIia
u koOanbTa B OMOJIOTMYECKHX Ipoleccax. BHOXUMHS M TOKCHKOJIOTHSA ceileHa u Oopa.
MonubaeH, BaHaAUil U HUKEIb KaK KOMIIOHEHTbI HEKOTOpBIX (hepMeHTOB. buosornueckoe
3Ha4YeHHE MOHOB KaJIbLIUs, XpOMa, 0JIoBa U amtoMuHMA. KpeMHuuil kak MukposnemeHnt. Ocobas
POJIb MOHOB ILIEJIOYHBIX METAJUIOB B OMOJIOTHYECKUX CUCTEMAX.

21. ®epmentel. Homenknarypa, knaccugukanus. benkoBas mpupona (epMeHTOB. AKTUBHBIN
LHeHTp. YdacTok cBs3biBaHus ¢ cyOctpatoM. Kodakropsr depmentoB. KodepmeHnTsl u
MIPOCTETUYECKHE TPYNIBI. X0JIOPEPMEHT U aropepMEHT.

22. Kunetnyeckass cxemMa W ypaBHeHHe Muxasnuca. CranudoHapHas, NpeACTallMOHApHAS H
pellakcallioHHasi KHMHETHKa. ABTOKaTaluTH4eckue ¢epMeHTHble mponecchl. CKopocTH
3JIeMeHTapHbIX cTaguil. KuneTnka MHAKTUBAMM U JeHATypaluu (pepMeHTOB. DiieMEeHTapHbIE
aKThl (pepMEHTATHBHBIX pEaKIUil B paMKax TEOpHH IMepexogHoro cocrossausa. CyOcrparHas
crenuduaHOoCTh hepMeHTOB. KOHKYpPEHTHBIE U HEKOHKYPEHTHBIE HHTHOUTOPBI.

23. Katanutnueckue cBOHCTBa (epMeHTOB. KuHeTnka peakiuii (pepMEHTaTUBHOIO KaTaiu3a.
Mexanu3mbl pepMEHTATUBHBIX peakiuii. Perynsamnus aktuBHOCTH hepMeHTOB. BriusiHre HOHOB
BOJIOpO/Ia U MOHOB MeTaiuioB. pH-3aBucHMMOCTH ()epMEHTAaTHBHBIX peakuuil. 3aBUCUMOCTh
CKOPOCTH pEaKIUii OT TEeMIIEPATYpPHI.

24. PerynstopHble (QepMEHTHI. AiocTepuyeckue (GepMeHThl U MOIYAATOpHL. IIpodepmMeHTHI.
N3odepmentsl. MyTanuu u akTUBHOCTH (PEPMEHTOB.

25. MonekynsipHble MEXaHHM3Mbl JCUCTBHUS (pepMeHTOB. [Haponasbl: MENCHH, XHUMOTPHUIICHH,
kapOokcuiasza, nupodocdaraza. [Ipumenenne GepMEHTOB U MX HHTHOUTOPOB B MEIHITMHE.
Wmxenepnass  sH3uMojorus. MCTOYHMKH — (QepMeHTOB. XuUMHYecKas  MOIAU(HUKAINA,
“MMOOUITU3aLKs U cTa0uiIn3anus GepMEeHTOB, UMMOOMIN30BaHHBIE KIIETKH.

26. Metabomm3m. OOMeH BemiecTB M OuodHEpreTuka. TepmomuHamMudeckas 00€CIeYeHHOCTh
ouormnporeccoB. MeTaboan3M Kak COBOKYITHOCTH MPOLECCOB aHa0olM3Ma W KaTaboiu3ma.
WcTounuku yriepoja, KUCIOpoa, a30Ta U BOJOPOJA JJISl JKU3HENEATEIbHOCTH OpraHU3MOB.
Ampubonuueckue npouecchl. ABTOTpodbI u retepotpodsl. CTaanu MeTadoanu3Mma.

27. HenaeHTUYHOCTh ~ KaTaOOJMMYeCKUX M aHaOONMYeCKUX TyTe. YPOBHU  pEryssiiuu

MeTabosu3Ma. Meron M30TOMHBIX METOK B U3yYeHUH MeTaboIu3Ma.
I'mukonus wm ero craauu. bposkenue u apixanuwe. CnuproBoe OpoxeHue. [lpyrue Tuisl
OpOXKEHUS.

28. Lluxn TpukapOOHOBBIX KHCIOT. ['enmokcunaTHbIi nukil. PocOrIFOKOHATHBIHN MyTh.

29. OxucnutensHoe (ocopuiupoBanue. [IpuunHa 110BUTOCTH MblIbsiKka. OKHCIEHHE >KUPHBIX
KHCI0T. OKUCIUTENBHOE pacilleNIeHe aMUHOKHCIIOT.

30. buocuHTe3 yriueBoJoB, JUMHUIOB, AMHHOKHUCIOT, MOHOHYKJICOTHAOB. TUMUAMIAT-CUHTETa3a
KaK MHILIEHb B XUMHUOTEPAIIUU paKa.

31. ®otocunres. buosnepretuka u poab AT®. Jlokanuszanus u coiictBa AT®. CranmapTHas
cBoOoniHas sHeprust runponuza ATD. Anenunatnas cucrema. Pons monoB marnus. [lytu
¢depmenTatuBHOoro mnepeHoca ¢ocpatHsix rpymn. Ponrs AT® u nupodocdara. MexaHusm
OKHUCJIUTENBHOTO (GOoCPOpMINPOBaHUS U POTOCHUHTE3A. DJIEMEHTHI TEPMOJAMHAMUKHA OTKPBITBIX
CUCTEM.

Xumusi Omosiormueckoit ¢ukcaruu azora armocdepsl. Hutporenassl. AzoT-pukcupyromime
OpPTraHMU3MBI U CENBCKOE XO3SIICTBO.



32. buononmuMmepsl W HAclHeACTBEHHOCTh. [eHermueckas ¢ynkmus JIHK. Xpomocomsr.
[Ipokapuots! u sykapuotsl. Perukanus JIHK. @epmentst 6uocuntesza JJHK. Tpanckpunims:
o6uocunte3 PHK na JIHK.

33. ®epMeHTBl TPaHCKPUMIMH. Perynsius sKCOpeccud T'€HOB NMPU MHULUAIMK TPAHCKPUIILHUH.
Omneponsl. Omnepatopsl. Penpeccopsl. AxtuBaropsl. Tpancisuusa. ['eHeThueckuid Koa U

¢bynaxun TPHK.
34. CoiictBa renernueckoro koaa. Kogupyrommue 3nemenTsl. CocTaB KOAUPYIONIMX TPHUILIETOB.
35. Ko/10H-aHTHKOIOHOBbIE B3aUMO/ICUCTBHSL. Amunoanmn-TPHK-cunTeTasbl.

Pu6ocomsbr u 6uocunTes 6enkoB. CTpykrypa pudocom. CamocOopka pubocom.

36. Dranbl OuocunTe3a O6enkoB. Muunuanus. Ononranus. TepmuHanus. DHepreTuka OMOCHHTE3a
0enkoB. Perymsius 6nocuHTe3a OSIKOB.

37.'ennas urwxeHepus. Boinenenue renoB u nonyuenue kJIHK. Tlonumepasnas nenHas peaxius.
BexTopsl. MosekynsipHble MEXaHU3Mbl MyTareHe3a. MyTarenes reHoB U OeJIKOBast HHKEHEPUSL.

38.'ennast umxeHepus U OuoTexHosorus. |'eHHO-WH)KEHEpHble HHTEpHEPOH, TOPMOH pOCTa,
MHCYJIUH. DKOJIOTMYECKHE U ATHUECKHE MPOoOJIeMbl T€HHON HH)KeHepuH. ['€Hbl M reHOMHKa.
I'enom uenoseka.

39. MosnekyIsipHbIe aCTIeKTHI JBIXaHUS YeIOBeKa. XUMUS IbIXaHus. [ eMOriIo0uH KaK MepeHOCUUK
Kuciaopoaa. BzammopelcTBUs CyOBEOMHMIl TeMOIJIOOMHAa M KOOINEPAaTHBHOCTH Ipoliecca
CBSI3bIBAHMS KHUCJIOPOAA. MyTaHTHBIE TeMOIJIOONHBI U 3a00JI€BaHUS KPOBH.

40. Xumusa ummynurera. IMMmynsbiid otBet. CtpykTypa anturen. UmmyHornoOynuusl. Jlerkue u
TsDKeTble enu. BapuaOesbHble 1 MHBApUAHTHbIE Y4aCTKU. AHTUreHbl. KOMIIJIEKCHI aHTUTEH —
aututesnno. B- u T-mumdouutsl. KoMiieMeHT M ero KOMIOHEHThL. MMMyHoaepuuuTHI.
[Tpo6nema CITN la.

41. Xumusa  HeHpOSHOOKpuHHOM  perymsuuu. Heliponsl. Cunancel.  HeiipomenuaTopsl.
ANETUIIXOJIMH U alleTUIXOIMHACTepa3a. THruOUTOpPHI ale TUIIXOIMHACTEPa3bl. XUMHs HEPBHOU
nepenaun. Heliponapanutuueckue sanel.  HeipomenTtunabl. DHkepanuHbl. OHAOP(UHBL
OnuongHele NENTUABL.

42. DHAOKPUHHBIE KeJle3bl U TOPMOHBI. XUMHUECKasi CTPYKTypa ropMoHOB. CTepOUIHbIE TOPMOHBI
KOpbl HAJANOYEYHUKOB M IIOJIOBBIX JK€le3. AIPEHAIMH U HOPAAPEHAINH. MOJEKYISIpHbIE
JEeUCTBUSI TOPMOHOB. AJZICHUIATIIMKIIA3HAs cucTeMa. Perentopsl.

43. Xumusa 3peHus. Ceruyatka M (QOTOpeLENnTOpbl. 3pUTEIbHbIE NUIMEHTHl. PojorcuH.
dorousoMmepuzanus peTHUHANA. JIIOMHpPOIONCHUH KM MeTapoAolcuHbl. DOTOMHULIIMHPOBAHUE
HEPBHOT'O UMITYJIbCA.

44, XyMusl MBILIEYHOTO COKpamieHusi. Muo3uH. AKTUH. AKTOMHO3UHOBBIN KomIuiekc. AT®-azHas
aKTUBHOCTb MMO3uHa. CompspkeHHe BO30YXKIEHUs U cokpamieHus. Posib MOHOB MarHus,
KaJIbLUS U CYIbQTUIPUIBHBIX TPYIIIL.

45. XyuMusl akTUBHOTO TpaHCMeMOpaHHOro nepeHoca. CTpykTypa u GyHKIMH OnomemMOpaH.

46. CucteMbl aKTHBHOTO IEpPEHOCAa IMPOTHB TpajJueHTa KOHIEHTpauuu. Poib MOHOB HATpHs U
kanusi. AT®-a3nasa cuctema. HarpueBsblii Hacoc. AKTUBHBIN EPEHOC aMUHOKHUCIIOT M CaXxapos.

O0pa3ubl IK3aMeHAIMOHHBIX OUJIETOB
3K3AMEHAIIMOHHBIN BUJIET Ne 1
[To nucruruinae XuMU4ecKre OCHOBBI OMOJIOTHYECKUX MPOIECCOB

1. AmuHOKHCIOTHL. @Dusznko-xumuueckue cBoiictBa. Crepeoxumus. benkoBsle u
HCTIPOTCUHOTICHHBIC AMUHOKHCJIOTBI. 3aMeHUMBIE U He3aMEHUMbIE aMHUHOKHUCIIOTEL.

2.  MuxkposnemenTsl. Ponb MOHOB jkene3a, Menu, IIMHKA, MapraHila U KoOaibTa B
OMOJIOTUUECKUX MpoIleccax.

3.  DHJOKpUHHBIE Kelie3bl U TOPMOHBL. XHMMHUECKasi CTPYKTypa TopMOHOB. CTepouIHbIE
TOPMOHBI KOPBI HAATIOYEYHUKOB U TIOJIOBBIX JKeJie3. AJpPeHAINH U HOPaAPCHAIMH.



buner yTBepxaeH Ha 3aceaHuM Kadeapsl

3aBenyromuii kageapoit A.M. Canamos

« » 20 T.

3K3AMEHAIIMOHHBINA BUJIET Ne 2

[To mucturuimae XuMUYeCKHe OCHOBBI OMOJIOTHYECKUX TPOIIECCOB

1. benku. MonekynspHas macca, pazmep u Qgopma OETKOBBIX MaKpPOMOJIEKYI. MeETObI
BeIZIeIeHUs OenkoB. Kimaccudukarus 6eKoB.

2. ®epmentsl. Homenknatypa, kiaccupukanus. benkoas npupona ¢pepMeHTOB. AKTUBHBII
LHEHTp. Y4acToK cBs3biBaHUs C cyOctpatoM. Kodaxtopsr ¢epmentoB. KodepmeHTtsl u
MIPOCTETHYECKHUE TPYMIBl. X0JI0()EPMEHT U arnodepMeHT.

3. T'ennas umxeHepus u OMOTeXHOJOTHs. |'eHHO-UH)XEHEpHBIe UHTEPPEPOH, TOPMOH POCTA,
WHCYJIMH. DKOJIOTHYECKUE U ATUYECKHUE MPOOJEeMbl TeHHOW WHX)eHepuH. ['eHbl u reHomuka. ['eHOM
4eJI0BEKA.

buner yrBepxaeH Ha 3aceqaHuM Kadeapsl

3aBenyrommii kKageapoit A.M. Canamos

« » 20 I.

TECTOBBIE 3AIAHUSA
IIpumepnsbie 3axanus Tecta Nel

1 [TokaskuTe MOCIEA0BATEIbHOCTH PEAKIUI BUTKA CIIMPAJIHN P-OKUCTIEHUS KUPHBIX KUCJIOT:
1 - oOpa3zoBanue anuin-KoA u anernn-KoA;
2 - obpa3oBanue eHOMI-KoA,;
3 - obpazoBanue B-keroarnmi-KoA;
4 - o6pa3oBanue B-okcuanuiaKoA.

2. OnMH HUKJ CIUPAJIH B-OKUCIeHHs BKIYaeT 4 mocjea0BaTeIbHbIX peaKkiluu, BbioepuTe
NMPaBUJILHYIO MOCJI€I0BATEJIbHOCTD:

1 - Oxucnenue, neruipupoBaHue, OKUCICHHUE, PaCICIUICHHE.

2 - BoccraHoBneHMe, 1€THIPUPOBAHUE, BOCCTAHOBIICHHE, PACIIEIUICHHE.
3 - JlerunpupoBaHue, THApPATALNS, IETHIPUPOBAHIE, PACIICTIICHHE.

4 - T'uppupoBaHue, AeruapaTanus, THApUpPOBaHHE, pacIlleIIEHHUE.

3. CpaBHuUTe npouecc P-OKUCTeHHsI U OHOCHHTE3A KUPHBIX KUCJIOT:
A — BUOCHHTE3 )KUPHBIX KUCIIOT. 1 TIpouecc uMeeT HUKINYECKUIA XapaKTep.

b — B-okucnenue ;KUpHBIX KUCIIOT. 2 Ucnonb3yercst kopepment HAJI.
B — O6a mponecca. 3 Ucnons3yetcs kopepment HAJIOHo.



I' — Hu oniun 13 HUX. 4 Vcionb3yeTcst UTPaT Kak CyOCTpaT peaKiimid.

IIpumepHsblie 3axanus Tecra No2

1 buosiornyeckumMu PyHKUMSAMH 0€JIKOB SIBJISIIOTCS:

1) TpancniopTHas

2) KaTaauTHYecKas

3) 3ammTHas

4) reHeTuuyecKas

2 @yukuus 6e1Ka reMori00uHa:

1) 3amacaeT KUCJIOPO B MBIIIIAX 2) IEPEHOCUT KUCIOPO K

TKaHSIM

3) cuHTE3UpyeT KUCIOPO B KJIeTKax 4) pacxolyeT KUCIOPO/l B OpraHu3Me
3 I'mapon3 6e1K0B — ITO:

1) pa3pylieHre BTOpUYHON U TPETUYHON CTPYKTYPHI OEJIKOB

2) TO e caMoe, UTO U JeHaTypalus OeJKoB

3) HeoOpaTHMOe pa3pylleHHE CTPYKTYpPbI O€IKOB ¢ 00pa30BaHHMEM aMHUHOKHUCIIOT
4 B pe3yabTaTe ruApoIN3a CJ0KHBIX 0eJ1KOB 00pa3yroTcs:

1) aMuHOKHCIIOTHI 2) aMmMuak 3) Boja 4) HeOEIKOBbIE KOMIIOHEHTHI

5 Jdenarypauus 6eJIKOB — 3TO:

1) paspy1ieHne TpeTUYHOM CTPYKTYpBI OEITKOB

2) pa3pylIeHHe TPETUIHOU U BTOPUIHON CTPYKTYPhI OCITKOB

3) paspylieHue TPETUYHOM, BTOPUYHOM U IEPBUYHOM CTPYKTYpHI OETIKOB

IIpumepHsblie 3axanus Tecra Ne3

1 Kaky1o (pyHKIHIO BBINOJIHAKT (pePMEHTHI B })KUBbIX OPraHU3MAax?
1) nurarenpHyto 2) 3alIUTHYIO 3) KaTaJTUTUYECKYIO 4) TPAHCIIOPTHYIO

2 O1riimunst epMEHTOB OT HEOMOJIOTHYECKHX KATATH3aTOPOB 3aKJII0YAIOTCS:
1) obnamaroT crienu(pUIHOCTHIO ICUCTBUS 2) MEHEE aKTUBHBI, YeM HEOHOJIOTMYEeCKUE KaTa-
JU3aTOPHI 3) MPOSIBIISIOT BRICOKYIO aKTHBHOCTh TIPU YMEPEHHOM TEMIIEpaType

3 B ocHoBe kiaccupukanuu GepMeHTOB HCIO0JIb3YyeTCs:
1) xumuyeckas npupoa hepMeHTa

2) XuMHYecKas Mpupoa cyocrpara

3) TUTI KaTATU3UPYEMOH pPeaKIuu

4) MmexaHu3M JeicTBus pepmenTta

4 Ipu ruaposause pepMeHTHI pacnaAAKTC HA:
1) 6enku

2) aMHMHOKHUCJIOTHI

3) HeOenKOBbIE KOMITOHEHTHI

4)amMmuax

5 C noBblleHNEeM TeMINePaTypbl aAKTHBHOCTDH (DePMEHTOB:
1) noBbItIaeTcs 2) MOHMKAETCS 3) HE H3MEHSIETCS

Kpurepuu onieHKH TeCTOBBIX 3aJaHUI



— ot 81% no 100% mnpaBUIBHBIX OTBETOB M3 OOIIET0 YKCIa NMPEAbSIBICHHBIX TECTOBBIX 3aJaHHM
CTYJIEHTY BBICTABIISIETCS OLICHKA ~ OTIUYHO

— oT 51% no 80% mnpaBWIBHBIX OTBETOB M3 OOIIETO 4YHCJA TMPEABSIBICHHBIX TECTOBBIX 3aJdaHUM
CTYJEHTY BBICTABIISIETCS OLIEHKA ~ XOpPOIIO’’;

— ot 31% 1o 50% mnpaBUIBHBIX OTBETOB W3 OOIIET0 YKCIa TMPEIbSIBICHHBIX TECTOBBIX 3aJaHUN
CTYJICHTY BBICTABIISIETCS OLIEHKA ~ yJOBIETBOPUTEIIBHO

oT 0% 10 30% mpaBHIIBHBIX OTBETOB U3 OOIEr0 YKCia MPEIbIBICHHBIX TECTOBBIX 3aJaHUN CTYACHTY
BBICTABJISIETCS OLIEHKA * HEYIOBIETBOPUTENIBHO .

9. YYAEBHO-METOAUYECKOE I UTH®OPMAIINOHHOE OBECIIEYHEHUE
JUCHUIIJINHBI
9.1. YueOnas qureparypa:

a) OCHOBHAsI JIUTepaTypa:

1. 4. Koneman, K.-I'. Pem. Harnsanas 6uoxumusi. M. «Mupy, 2019 t.
2. B.IL. Komoga, B.H. llIBenoBa. buoxumus. M. «Jlpoda», 2014 r.

0) JomoTHMTeJbHasi JUTepaTypa:

1. 1O.b. ®ununmosud. OcHoBBI Onoxumuu. M. "Bricmias mkoma" 1985r.
2. A. Jlennnmxkep. OcHoBbl Onoxumun. M. "Mup" 1989 r.
3. D. Puc, M. Crepubepr. Ot kieTok k aromam. M. "Mup" 1985 1.

9.2. NuTepHeT-pecypcehl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

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

NogakowhE

9.3. IIporpammHoe odecrieueHue

YHuBepcurer obecrneyeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO U CBOOOJIHO
pPacIpoCTpaHIEeMOTO IPOrPaMMHOTO 00ECIICYSHHSI, B TOM YHCJIE OTCYECTBEHHOTO MPOU3BOJICTBA.

Kaxxnpiii oOyuaromuiicss B TeYeHHE BCEro mnepuoja oOydeHHs oOecreueH WHAWBUIYaTbHBIM
HEOTPaHUYEHHBIM JIOCTYTIOM K 3JIEKTPOHHON MHPOPMAITMOHHO-00Pa30BaTEILHON Cpeic YHUBEPCUTETA
U3 JM000M TOYKHM, B KOTOPOMl HMMeeTcs IOCTyNl K HH(DOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOW ceTu
«/HTepHET)» KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U BHE €€.


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

VYHuBepcutrer oOecrnedeH  CIACAYIOUMM  KOMIUIEKTOM  JIMIIEH3UOHHOTO  MPOTPaMMHOTO

obecrieueHus.
1. Jlumen3noHHoOe MporpaMMHoOe obecrieueHue, ucnonpzyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiii kommuiekc MMUC “Buzyansnas Ctynus TectupoBanus”

1.4. AutuBupycuoe I1O Eset Nod32

1.5. CnpaBouHo-npaBoBasi cuctema “T'apant”

Hapﬂz[y C TpaaUIUOHHBIMHU MU3AAHUAMU CTYACHTBI W COTPYAHUKHU HMCIOT BO3MOKHOCTH
IMOJIB30BATHCS BJICKTPOHHBIMU IMOJTHOTEKCTOBBIMHA 0azamu JaHHBIX:

Tabauya 9.1.
HasBanue pecypca Ccepuika/moctyn
OnexTpoHHass Oubimoreka oHnaiiH «EQMHOE OKHO K http://window.edu.ru
00pa3oBaTeILHBIM PECYpCam»
«O0pazoBaTenbHbIN pecypc Poccuny http://school-collection.edu.ru
DenepanabHbIl 00pa30BaTENBHBINA MOPTAN: YUPEKICHHUS, http://www.edu.ru —
nporpammel, ctanaaptel, BY3s1, Tectel EI'D, A
denepaabHbIH LEHTP uHGOPMAIIMOHHO- http://fcior.edu.ru -

oOpa3zoBaTenbHbIX pecypcoB (PIINOP)

OBbC "KOHCVYJIbTAHT CTYAEHTA". DnekrponHas http://polpred.com/news
OMOJIMOTEKAa TEXHUYECKOTO By3a

WznatenbctBo  «JlaHby. DNEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
cucTemMa
Pycckas BupTyanbHas OnOimoreka http://rvb.ru —
MznatensctBo  «JlaHby. DIEKTPOHHO-OHOIHOTEUHAS http://e.lanbook.com -
cucTeMa
ExxenenenvHuk Hayku W oOpasoBanust lOra Poccun http://old.rsue.ru/Academy/Arc
«AKageMus» hives/Index.htm
Hayunas snexkrponHast 6ubanoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnekTpoHHO-0ubnnoreuHas cuctema IPRbooks http://www.iprbookshop.ru -
DJEeKTPOHHO-CIIPABOYHAs CUCTEMa JJOKYMEHTOB B cepe http://www.informio.ru
oOpa3zoBanus «MHpopmuo»
HNudopmarmonHo-mpaBoBast cuctema «l apanty CereBas Bepcus, JOCTYIHA CO
BCEX KOMITHIOTEPOB B
KopropaTtuBHOU cetu Uarl'Y
DekTpoHHO-0MbIHoTeuHast cuctema «HOpaitT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

TpeboBaHus K ayIuTOpPUM JUIs JIGKIMOHHBIX M IMPAKTHUYECKUX 3aHATHUN: OeclIymMHas CBeTJas
ayauTOpHs Ha 25 MOCAJA0YHBIX MECT C JJOCKOM.

TpeboBanus K ayauTopuu Ajs aOOpaTOPHBIX 3aHATHM: saboparopus 60-70 M? C BBITSDKKOIA,
o0IMM M MECTHBIM (HaJ IIECThI0 paOOYMMH CTOJIAMH) OCBEIICHHEM, KaHaIM3alued (XoJiogHas W
ropsiyast Boja).

TpebGoBanus K crenuaIM3upPOBaHHOMY 00OPYAOBAHUIO: BBITSXKHOM IIKad, XUMUYECKH CTOMKast
paKoBHMHA, IIECTh JAOOPAaTOPHBIX CTOJOB CO CTOMKHUM TOKPBITHEM, OJIMH CTOJ IPEToAaBaTels,
JBEHAAIATh J1a00PAaTOPHBIX CTYIIHEB, I0CKA, TEXHUUYECKHE U aHATUTUYECKUE BECHI.


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

TeopeTnyeckuii Kypc:

Jlexuuu, npezeHranuu

KoHTponbHbBIE TECTHI.

Cnucku BOIIPOCOB 711 IPOBEACHUS KOJIJIOKBHYMOB.
TaOmuIIsL.

BapuanTsl 3aaHuit 17151 KOHTPOJIBHBIX paboT.
BapuanTs! 3aaHuii 1151 CaMOCTOATEIBHON paOOTHI.

ogakrwdE

11. METOOJUYECKHUE YKA3AHUS JIJIS1 OBYYAIOIUXCSI IO OCBOEHUIO
JTUCHUTINHBI

JucuumnHa «XUMHYECKHME OCHOBBI  OHOJOTMUECKMX IPOLIECCOB»  HAIpaBlieHa Ha
dbopmupoBanne komneteHiuii: YK-3, OIIK-3, T1K-1.

[IpoMexyTouHas aTTecTalysl MPEANONaracT K3aMeH.

[lpuctynass K M3Y4EHHIO TUCUUIUIMHBI, HEOOXOAMMO B MEPBYIO OYepeb O3HAKOMHTHCS C
coJiep>kaHueM padoueid mporpammel quctruinHel (PITT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUU.
[Ipu u3yyennu u npopaboTKe TEOPETHUECKOT0 MaTepuaia HeoOX0JUMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HA JICKIIMOHHOM 3aHATUU MaTepHal U JOMNOJHUTH €ro ¢
Y4€TOM PEKOMEHJOBAHHOM 110 JAHHON TEME JINTEPaTyphI;

- NpA CaMOCTOSITEJIbHOM M3YYEHMHM TEOPETUYECKOM TEMBI CJII€JaTh KOHCIIEKT, HCIIOIb3Ys
pexkomenaoBanHsle B PIIJI  nuTepaTypHble HCTOYHMKM M pecypchl  MH(OpMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «HTepHeT»

- IIPHU MOJATOTOBKE K MPOMEKYTOYHON aTTECTAIMH MO0 MOAYJIO HMCIOJIb30BaTh MaTepHaibl (oHIa
OLICHOYHBIX CPEJCTB.

[lpakTuyeckre 3aHATUS MPOBOMATCS C ILENbI0 YIIYOJNeHHs W 3aKpeIUICHHUs 3HAHWM,
MOJIYUYEHHBIX Ha JIEKIUSIX U B MPOLIECCE CaMOCTOSTENIbHOM paboThl HaJl HOPMATUBHBIMU JOKYMEHTaMH,
yueOHOW U HayYHOU JIUTEpPaTypOH.

[Tpu moAroTOBKE K MPAKTUYECKOMY 3aHSATUIO HEOOXO0IUMO:

- U3Y4MTb, IOBTOPUTH TEOPETUUECKHUI MaTepHall 10 3alaHHON TeMe;

- [IPY BBINIOJIHEHUH JOMAIIHUX PACUETHBIX 3aJIaHUN, U3YYUTh, IOBTOPUTH TUIIOBBIEC 3aJaHUs,

BBINOJIHSIEMbIE B Ay JTUTOPHH.

Pexomengauuu no padore ¢ HAy4YHOIl U y4eOHOM JTUTEPaATYpPOi

Pabota ¢ yueOHOI 1 HayIHOH TUTEPATYpPOH SIBISIETCS TIIaBHOU (hOPMOI CaMOCTOSATETHHON

paboTel U HEOOXOIMMa NpPHU MOJATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKHUX 3aHATHAX, K
MOJIyJBHBIM KOHTPOJBHBIM paboTaM, ompocy, 3adeTy. OHa BKIIOYaeT MpPOpadOTKY JIEKIMOHHOTO
Marepuaiga — M3y4Y€HHE PEKOMEHJIOBAHHBIX HCTOYHUKOB M JIUTEPATYypbl IO TEMATUKE JICKIHIl.
KoHcnekr nexknuu Jo/KEH cojaepkaTh pedepaTuBHYIO 3allMCh OCHOBHBIX BOIIPOCOB JIEKIUH,
NPE/UIOKEHHBIX ~MpernojaBaTesieM cxeM (IpU HMX JEMOHCTpAalMM), OCHOBHBIX HCTOUYHUKOB U
JUTEpaTyphl MO TEeMaM, BBIBOJbBI MO KaxaoMy Bompocy. KOHCHEKT A0omkeH OBITh BBINOJIHEH B
OTAENBbHON TeTpaau 1o npeamery. OH J0JKeH ObITh aKKypaTHBIM, XOPOLIO YUTaEMbIM, HE COJepKaTh
HE OTHOCSIIYIOCS K TeMe HH(POPMALIUIO WIH PUCYHKH.

KoHcnekTsl HaydHOM TUTEPATYPHI IPU CAMOCTOSITENIBHOM MOATOTOBKE K 3aHATHUAM JIOJKHBI

OBITh BBIMOJIHEHBl TaKXKE AKKypaTHO, COJEP)KaTh OTBETHl HA KaXKIbIH IOCTABJIEHHBIH B TEMe
BOINPOC, UMETh CCHUIKY HAa UCTOYHUK MH(pOpMAIMU ¢ 00sA3aTeNbHBIM yKa3aHHEM aBTOpa, Ha3BaHUS U
rojia M3JaHus UCIOJIb3yeMOM HaydHOU juTepaTypbl. KOHCIEKT MOXET ObITh OMOPHBIM (COAEpPKATh
JIMIIb OCHOBHBIE KJIIOYEBBIE MIO3UIMH), HO IIPU 3TOM MO3BOJIAIOIIMM J1aTh MOJIHBINA OTBET 110 BOIPOCY,
MOXeET ObITh TOIPOOHBIM. OOBEM KOHCIIEKTA OMPEAEIIICTCS CAMUM O00yUYatOIIUMCS.

B nporiecce paGoTel ¢ yueOHOM U HayYHOH TUTEpaTypoil 00ydarouiics MOXKeT:



- JIeNaTh 3alKCH 110 XOAY YTEHHsI B BUJIE MPOCTOTO WIIM Pa3BEPHYTOro IU1aHa (CO3/1aBaTh MEepeUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJISITh TE€3UCHI (LUTUPOBAHUE HaUOOJIee BaKHBIX MECT CTaTbU WJIM MOHOTpaduu, KOPOTKOE
U3JI0’KEHHUE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAUH (KpaTkoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BePHYTHIC TE3HCHI).



PabGouass mporpamMma JHCHUIUTMHBI «XHUMHYECKAE OCHOBBI OHMOJOTHYECKHX IPOIIECCOBY
coctaBneHa B coorBercTBUU ¢ TpeboBanuasmu PI'OC BO mno coenuanabHOCTH 04.05.01.
«DyHIaMeHTaIbHAS U TIPUKIIAHAS XUMHUSA», YTBEPKICHHOTO MPUKa3oM MUHHUCTEPCTBA 00pa30BaHUS
n Hayku Poccuiickoit @enepannn or 13 wmronsa 2017 . Ne 652

[Iporpammy cocrasuir:

npodeccop kadeapbl XUMHUN CanamoB A.M.

Paboyas mporpamma yTBepikIeHa Ha 3aceaHuU KaQeapbl XUMHUH

IIpoTokon 3aceqanua Ne 8  or « 22 » ampens 2026 .

PabGoyass mporpamma og00peHa Yy4eOHO-METOJAMYECKHMM COBETOM XHUMHUKO-OHMOJOTHYECKOTO
¢bakynbTera

IIpoTtokon 3acemanuss No 6 or « 28 » _ampens 2026 T.
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