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1. HEJIX OCBOEHUA JUCHUIIJINHBI

3HaYUTENbHBIN Tporpecc (yHIAMEHTAIBHBIX W NPUKIAIHBIX HCCIEIOBAaHUNA B 00IacTsX,
JeKalUMX Ha CThIKE XHMHUU M OHOJIOTUM (MOJIEKYJspHAas OWoJorusi, OWOJIOTUYECKAsh XHUMHUS,
OMoopraHuyeckass XUMHUs, MEIUIMHCKAas XUMHA, (APMaKOJIOTHs) OKa3bIBACT M, MO OICHKaM
JKCIepTOB, OyIeT oOKa3biBaTh Bce Oojiee BO3pacralollee BIUSHUE Ha BCE CTOPOHBI KU3HU
COBpEeMEHHOro0 obmmecTBa. Kpome Toro, yxe B HacTosIIee BpeMs CyIIECTBEHHO BO3POCIH TPeOOBaHUS
K O€30MacHOCTM U KaueCTBY KOHTAKTUPYIOIIUX C YEJIOBEYECKUM OPraHu3MOM IPOJTYKTOB
OpPraHMYeCcKOTO CHHTE3a, cepa MPUMEHEHHs M pPa3HOooOpa3ue KOTOPHIX IMOCTOSHHO pPacTyT. ITO
TpeOyer OoJyiee TIyOOKOro TIOHMMAHHS CTPOSHUS M (QYHKIUH TOTEHIUAIBHBIX OHOMHIICHEH
(M3UOTOTHYECKH aKTUBHBIX BEIIECTB. TakuMm 00pa3oM, 3HAHHE XMMHUYECKHX OCHOB OMOJOTHYECKUX
MPOLIECCOB ceidac SBISETCS OAHMM U3 HEOOXOJUMBIX KOMIIOHEHTOB 0a30BOr0 XHMHUYECKOTO
YHUBEPCUTETCKOTO 00Opa30BaHHUS.

HenssMu ocBOeHUS TUCHMILIMHBI «XHUMHYECKHE OCHOBbI OMOJIOTHYECKHUX IPOLECCOB)
SIBJSIIOTCSI, BO-TICPBBIX, YSICHEHHE M YCBOCHHE TOTO, KaK CBOMCTBa OMOMOJIEKYJ 3aBHCAT OT HX
CTpPOCHHMS, M BO-BTOpPbHIX, MOHMMAaHHWE OOIIHOCTH MPHUHIIMUIIOB, 3aKOHOB M JBIDKYIIUX CHII,
YIPABISIFOIIMX XUMHUYSCKHMH peakiusimMu in Vitro u in vivo.

dopmupyemble AUCHUILTUHON 3HAHUS M YMEHHs TOTOBAT BBIYCKHUKA JAHHOW 00pa3oBaTeIbHOU
MPOTPaMMBI K BBIITOJIHEHHUIO CIICAYIONIMX 0000MIEHHBIX TPYIOBBIX (YHKIIUH (TPYIOBBIX (PYHKIIHIA):

Tabnuya 1.1.

Kox u O000umeHHbIe TPYyAOBbIe (PYHKIHH TpynoBbie pyHKIUH

HanMeHoBaH| Koxa HanmenoBanue Ypose HaunmeHnoBanue Kon [Yposen
ue Hb b(1oayp
npogeccuon KBaJIH OBEHb)

aJbLHOIO0 puxa KBaJIU G}
CTaHJapTa MU HKALHHU

01.001 IMena- [Tegarornyeckas nesi-|  5-6 [Menarornueckas B/03.6 6
ror (mejaaro- TEIBHOCTh TIO MPOEKTHU- JESITENIbHOCTD o
ruvecKasi POBaHHMIO W peaTU3alUH pealM3anui  MPOrpaMMm
AeITeJIbHOCT OCHOBHBIX o0mreo6pa- OCHOBHOTO U CpEIIHEro
b B 30BaTeNIbHBIX MPOrPaMM o01ero oopa3oBaHus
AOIIKOJIb-
HOM,HAYAJIb-
HOM 00111eM,
OCHOBHOM
oo0mem,
cpeaHeM 00
mem oopa3so-
BaHuM) (Boc-
nuTaTeb,
YUYHTEJIb)




26.003 VYnpasnenue [IpoexktupoBanue 0cobo
«Cnenmnaaucr craausMu  paboT 1O CJIOXKHBIX U3JIENHN U3
10 MPOEKTH- IIPOEKTUPOBAHUIO HAaHOCTPYKTYPUPOBAHHBIX
POBaHHIO U3JICIMA U3 HAHOCTPYK- KOMITO3ULIMOHHBIX C/03.7
u3neanii u3 TypupOBaHHBIX MaTepraIoB
HAHOCTPYKTY KOMIO3ULIMOHHBIX
PHPOBAHHBIX MarcpHuajosn
KOMIIO3MIIMOH
HBIX MaTepH-
aJ10B»
40.011 [IpoBenenue HaydHO- IIpoBeieHNe MaTeHTHBIX B/01.6
«Cunenuaanc HCCIIEIOBATEIIbCKUX 51 UCCIIC/IOBaHUI 1
T MO Hay4- OIBITHO- ompe/ieNiCHHe
HO-UCCJIEA0- KOHCTPYKTOPCKHX XapaKTepUCTUK
BaTeJIbCKHM pa3paboTok npu POYKIHH (YCIyT)
H  ONbITHO- HCCIICIOBAHNN [IpoBeeHue paboT 1o B/02.6
KOHCTPYKTO CaMOCTOSITEJIbHBIX TEM 06pAGOTKE H aHATH3Y
PCKUM  pa3- HayYHO-TEXHHYECKON
padoTkam» nHGopMaLIH 1
pe3yJIbTaTOB
WCCIIETOBAHUN
PykoBoJicTBO Tpynmoit B/06.6
pabOTHUKOB TPU
UCCIIeIOBAaHUH
CaMOCTOSATCIIbHBIX TEM
26.013 Kontposnb Ka4eCTBa| KonTposb kauectBa coipbst|  A/01.6
«Cnenuaaucr XUMHYECKOH ©  OHOoTeX- 6 | u MarepuanoB B opraHu-
M0 KOHTPOJIIO HOJIOTHYECKON MPOIYKIINHY| 3aIIUH IO IPOU3BOJICTBY
KadecTBa OMo- Ha BCEX OJTamax IPOU3- OuonpenaparoB [Uis pac-
TEeXHOJIOTHYec BOJICTBEHHOTI'O Mpoliecca TEHHEBOJICTBA
KOr0  IpPOHU3-
BOJCTBAa IIpe-
naparoB /sl
pacTeHuBeoI-
CTBa»

2.MECTO JUCHHUIIYIMHBI B CTPYKTYPE OIIOII BO

Kypc «Xumudeckue OCHOBBI OHMOJOTHYECKHX IPOIECCOBY» BXOAUT B 005S3aTEIbHYIO
yacTh JUCLUILUIMH; Hu3ydaerca B 6 cemectpe. Ero  BaxkHelmedl copepxaTelbHO-METOIUYECKOM



OCHOBOM SIBJISIETCSI OOIIMIA KypC OPTaHMYECKOW XUMHH, a TaKKe OTACIbHBIC Pa3fesibl KypcoB OOIIeH
XUMHHU U CTPOCHHA BCUICCTBA. Jlornueckoil OCHOBOH SIBISIOTCS MOJIYUYCHHBIC paHCC MMPCACTABJIICHUA O
3aBHCHUMOCTH CBOWCTB OpPraHMYECKHUX COCIUMHEHMM OT MX CTPOCHHMS U O BaKHOCTH MOHUMAaHHS
MCXAaHU3MOB OPraHUYCCKUX peaKum”I, KaK OCHOBBI YIpPAaBJIICHUA XUMHWYCCKHUMHU IPOLCCCaAMU. ILJISI
YCIEIIHOTO M3y4YeHUsI XHUMHUYECKUX OCHOB OHMOJIOTMYECKHX IIPOLECCOB CTYIEHT MAODKEH 3HATh
CHOCOOBI IMOJIY4YCHHUA U XUMHUYCCKUC CBOIICTBA OCHOBHEIX KJIACCOB OpTraHUYCCKUX COGI[PIHGHHﬁ, ux
HOMEHKJIATypy, IPOCTPAHCTBEHHOE U AJEKTPOHHOE cTpoeHne. HeoOxonumMo umeTs 6a30Bbie 3HAHUS O
KWHETHKE XUMHUECKUX PEAKIH, MPUHIUIAX PAa0OThl KATAIU3aTOPOB M MHTHOMTOPOB. 3HAHUE OCHOB
o0uieit 6nonoruu (IpeICTaBICHUs O CTPOCHUH KIETKU M €€ COCTaBHBIX YacTel) Takke CrocoOCTBYET
OoJiee TIIyOOKOMY MTOHUMAHHUIO Kypca.

Cea3b

NpeaAmeCTBY OIUMHA JTUCHUIVIMHAMUA U CPOKHA UX U3YYCHUSA

Tao6auua 2.1.

AUCIHUIIJIMHBI «XHMHYECKHE OCHOBBI OHOJIOTHYECKHX mpoumeccoB>» C

JIMCUMIUTUHBL, TPEIIIECTBYIONINE AUCIHUILINHE Cemectp
Kon «XHMMHYECKUE OCHOBBI OMOIOTUYECKUX IPOLIECCOBY
JUCIIATIIHBI

b1.0.21 buonorus ¢ ocHoBamMu 3K0N0TUH 1

b1.0.06 Heopranunueckas xumust 1,2
b1.B.19 Ctpoenue BelecTa 5

b1.0.07 Oprannueckasi XUMHs 5,6
b1.0.08 dusnyeckast XUMHUS 5,6

Ta6nauna 2.2.

CBs3b JUCHMILIUHBI « XHMHYECKHE OCHOBBI 0MOJIOTHYEeCKHX mpoueccoB» € MOCJaCAyrmmuMu
AUCHMIIIMHAMHU U CPOKH UX U3YUCHUSA

Kon JlucuunnuHel, ciaeAyroomue 3a  AUCHUIUIMHOU Cemectp
JMCLIUTUTAHBI «XUMHUYECKHE OCHOBBI OMOJIOIMYECKHUX MPOLIECCOBY

b1.0.14 dusnyeckre METOILI HCCIIEOBAHUA 8

b1.B.18 BBICOKOMONEKYIIIPHBIE COCIUHEHUS 7

b1.0.09 Kommonguast xumust 7

b1.B.05 Teoperndeckne OCHOBbI HEOPraHUYECKON XUMUU 10

B pesyabTare 0ocBOCHUSI TUCHHUILINHBI 00YYAIOIIMICS T0JZKEeH:

3HATb:

- CTPOCHHME U CBOWMCTBA Ba)KHEHUIINX OMOMOJIEKYJ: O€IKOB; HYKICUHOBBIX KHUCIOT; JHUIIH]IOB;

MOHO-, OJIUTO- W IOJHUCaxapuaoB;



- TPUHIUNBI (EPMEHTATUBHOTO KaTalu3a U PeryaupoBaHHs (EpMEHTATUBHOW aKTHBHOCTH,
BaKHEUITNE KO-()aKTOPhI  KO-PEPMEHTHI;

- cTpoeHHE | (DYHKIIMH UMMYHOTJIOOYITHHOB;

- CTPOCHHUEC, MCTObI MTOJIYUYCHHUA U IPUMCHCHUA 2163I/IMOB;

- OCHOBBI TJIUKOJIH3A;

- OCHOBHBIE TPOIIECCHI IIUKIJIA TPUKAPOOHOBBIX KUCIIOT;

- CTPOCHHE BKHEHIIUX HAIMOJCKYJSPHBIX CTPYKTYp: (QHOPHIUIAPHBIX OEIKOB, JIMITHIHBIX
MeM6paH, KJICTOYHLIX CTCHOK I'PaMM-TIOJIOKUTCIIBHBIX U I'PAMM-OTPULATCIIbHBIX 6aKTepHﬁ;

- CTPOCHUC U (byHKI_II/II/I HYKJICMHOBBIX KUCJIOT,

- IPUHIIUTIBI JICHCTBUS BAKHEHITNX aHTUOMOTHKOB U CYJIb(haHUITaMHUIOB.

yMeThb:

- OOBSICHHUTHP M HA KadyeCTBEHHOM YPOBHE MNpPEACKA3aTb 3aBUCUMOCTD BaXXKHEHUIIINX CBOICTB
OHMOITOJIMMEPOB OT UX MOHOMEPHOTO COCTaRBa;

- U300paxarh CTPYKTYPY MOHO- H MOJINCAXapUIOB B BHIe (GOpMyIl Xeyopca,

- JIeNaTh 3aKIOYCHHS O TMPUPOJAEC WHTMOMTOPA, OCHOBBIBASICH HAa M3MCHEHUSX 3aBUCHMOCTHU
«KOHIICHTpAIHS CyOCTpaTan-«CKOPOCTh (EPMEHTATUBHON PEAKIIUNY,;

- Hn300paxarb CTPYKTYpPY MPUPOJHBIX AMUHOKHCIIOT B BUE opmyn Durepa.

BJIA/I€Th:

- COBPEMEHHBIMH MPEACTABICHUH O PALIMOHAILHOM MPUMEHEHHH BUTAMUHOB;

- OCHOBaMHU MOJICIIMPOBAHMS MEPEXOIHBIX COCTOSHHUN peaKIHii M MOAXOJaMU K CHUHTE3Y
a031UMOB;

- METOOAUKAaMHN CHUHTE3a Ba)KHEHUIITNX MPpUPOAHBIX AMHUHOKHUCIOT M cnocobamu paciCTiICHUA
paremaros;

- METOJaMH OIpeJIeJIeHHs )KUPHOKUCIOTHOTO COCTaBa JINIUIOB;

- MCTOAaMH KAaYCCTBCHHOI'O aHalin3a YrjI€BOOAOB.

3. KOMIIETEHIIMHX OBYYAIOLIEI'OCSl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCTIAITJIMHBI

[Ipouecc m3ydeHus] AMCUMILIMHBI HANpaBieH Ha (OPMUPOBAHUE BJIEMEHTOB CIEAYIOLIUX

komnereHnuil B cootBerctBUU ¢ ®I'OC BO u OITOII BO 1o ganHOMY HanpaBJIeHUIO MOATOTOBKHU:

Tabauya 3.1.
Kon HaumenoBanne HNnapnxarop B pesyabTaTte ocBoeHus
KOMIIETEHI KOMIIETEHIIMHT HOCTHKEHHS AUCHHILVIMHBI 00y4yarouiicst

Hu KOMIICTCHIIUA JOJI7KEH .

Yuusepcanvnvie komnemenyuu (YK) u unouxamopul ux docmuiicenus

YK-3 | Cnocolen | YK-3.1. | 3HaTh - METOUKA




OPTraHN30BHIBATH "
PYKOBOAUTHL  padoToii
KOMAaH/bI, BbI-
padaTtpiBasi  KOMAaHI-
HYK CTPATeTH) UIA
AOCTUKEHHUSI  MOCTaB-

JEHHOH 1eJHn

[Tonumaer >¢dexTus-
HOCTh HCIIOJIb30BAHUS
CTpaTeruu COTPYAHU-
YyecTBa VI JOCTHXKE-
HUS MOCTaBJICHHOH
ey, oTpenenseT
CBOIO POJIb B KOMaHZE

YK-3.2.
[lonumaer  ocobeH-
HOCTH MIOBEJCHUS
BBIJICJICHHBIX ~ TPYII
JMOAEeH, € KOTOPBIMHU
paboraer /B3aMMO-
JIEHCTBYET, YUUTHIBAET
UX B CBOCH JAeATelb-
HOCTH (BBIOOpP KarTero-
puil  rpynm  Jaroned
OCYILECTBIISETCS
oOpa3oBaTeabHON
OpraHu3alKed B 3aBU-
CUMOCTH OT  Lenei
MOJArOTOBKM —  TIO
BO3pPAacTHBIM  0COOEH-
HOCTSIM, IO 3THHYEC-
KOMY WM DEIHIHO3-
HOMY NPHU3HAKY, COLHU-
AIbHO HE3aIlUIICHHbIE
CIIOM  HaceleHus |
T.I.)

YK-3.3.
[Iporuozupyer
pe3ynbTaThl (moc-
JIeICTBUSA) JIMYHBIX
OEUCTBUH W IUIaHU-
pyeT TMocIeI0BaTeb-
HOCTh  IIaroB  Jiis
JOCTHKEHHUS
3aJJaHHOTO Pe3yJIbTaTa

YK-3.4.
O¢pdexTuBHO
B3aUMOJICUCTBYET c
JPYTUMH  4JIeHAMH KO-
MaHJIbl, B T.4. Y4aCTBYET
B oOMmeHe uH(pOpMa-

(bOpMHpOBaHI/Iﬂ KOMaHA, MCTOJbI

pa3paboTku KOMaHHOH
crparerui U 3G (HEKTUBHOTO
PYKOBOJCTBA KOJUICKTHBAMH;

OCHOBHBIC TEOPHH JHICPCTBA U
CTUJIM PYKOBOJICTBA.

YMmerpb —  pa3pabaThiBaTh
KOMaH/I-HYIO CTpaTeruio;
(dhopMyIUpOBaTh 3aladyd WICHAM
KOMAaH/IbI JUISL JOCTHKEHHUS
MOCTaBJICHHOM €M, MPUMEHSTH
3¢ (EeKTUBHBIC CTHIIU PYKOBOJICTBA
KOMaHJI0M.

Baangers: - YMEHUEM
aHaJTU3UPOBaTh, MMPOCKTUPOBATH U
OpraHu30BbIBATh KOMMYHUKALUU
B KOMaHJI¢ AJI1 JOCTHXKEHUS MOC-
TaBJICHHON LEIIH; METOIaMH
opranu3anii W yHOpaBJICHHUA KOJI-
JIEKTHUBOM.

0

OIIK-3

3HATh: OCHOBHBIE IIOHATHUS
TEOpUHU BEPOATHOCTH u

MaTeMaTHIEeCKOM CTaTUCTUKU,

oueH, 3HAaHUI-MH U
OTIBITOM, U MIPE3CHTALIUU
pe3yIbTaToOB paboThI
KOMaHIbI
ouenpogheccuonanvusie (OIIK) komnemenyuu u UHOUKAMOPLL UX 0OCHUINCEHUA
Crnocoben OIIK-3.1
IpUMEHATH pacueTHo- | [IpumMenser
TEOPETHYECKHE TEOPETUYECKUE U TOJY-

MCTOJBbI OJId N3YUCHUA

OMITUPUYECKHUE MOICIN
npu peHiCeHUM  3aaav

METOIBI
JIAHHBIX

aHaJIn3a YHUCJICHHBIX




CBOMCTB BEIECTB U
MIPOIIECCOB c ux
y4acTUEeM, HCIOJb3Ys
COBPEMEHHOE
POrPaMMHOE
obecnieueHre u 0a3bl
JTAHHBIX
pohecCHOHATLHOTO
Ha3HAYEHHS

XUMHYECKOH  Hampas-
JIEHHOCTH

OIIK-3.2.
Ucnonb3yer
CTaHJapPTHOE MPOTPaM-
MHO€E obecreyeHue,
CITeITHaTN3UPOBAHHBIC

0a3pl JaHHBIX TPU pe-
meHHH 3aja4  npodec-
CHOHAJIbHOU Harpas-
JICHHOCTH

Ymerb:  CTpOUTH  MOJEIH
COCIMHEHW B TMporpammax s
TPEXMEPHOTO MOJIEJTMPOBAHHS;
MIPOU3BONTH pacuer

TEOMETPUUYECKUX U TOTOJOTUYECKUX
XapaKTEPUCTHK MOJIEKYIT

Baapern: HaBBIKAMH
NPUMEHCHUS pacyeTHo-
TCOPETHYECKUX  METOJOB  JUIA
pacuera CTPYKTYPHBIX
XapaKTepPUCTUK  MOJIEKYII, uxX
PEaKIMOHHOW  CIIOCOOHOCTH U
JIpYyTuX  CBOMCTB  BEHIECTB  C
HCTIOJIb30BaHUEM COBPEMEHHOTO
nporpaMMHoro obecriedeHust u 0a3
JTAHHBIX npoQecCHOHATEHOTO
Ha3HAYCHHS

Ilpogheccuonanvusie (IIK) komnemenyuu u UHOUKAMOPLL UX OOCHUIICCHUA

IIK-1

CnocoleHn BbIOM-
paTh U MCNOJIB30BATh
TEeXHHYECKHe  Ccpel-
¢CTBA W METOIbI
HCIBITAHMH JIA pe-
IICHUsl  HCCJIeJ0Ba-
TeJbCKHUX 33124 XH-
MHYEeCKOH NPOMBIII-
JICHHOCTH,  IOCTAaB-
JICHHBIX CHeNHaJHUC-
TOM 00Jiee BBICOKOI
KBaJM(pukauuu

InK-1.1 [IpoBoaut
SKCIIEPUMEHTAIbHBIC
u (WIM) pacyeTHo-
TEOpPETHYECKUE nccie-
JIOBaHUS B  paMKax
MPEAJIOKEHHOTO
IUIaHa

IK-1.2. Cucremaru-
3upyeT uH(popmanuio,
MOJIYYEHHYI0 B XOJI€
COOCTBEHHBIX HCCIIe-
JIOBaHWM, aHaIU3UPY-
€T €€ U COIOCTaBJIICT
c TUTEePaTypPHBIMU
JTAHHBIMH

3HaTh: - CTaHJapTHbIE
IPUEMBl BBIMOJIHEHUSI TPOCTEH-
[IMX aHATUTHYECKUX OIBITOB;

- TUNBl  (PYHKIHOHAIBHBIX
MaTepHaJiOB B XMMHYECKOH TeX-
HOJIOTHM: KaTaJu3aTopbl, aJacop-
OCHTBI, DIIEKTPOIBI, MEMOpPaHBI,
CEHCOPHI U JIp.

- (yHIaMeHTalbHBIE KpH-
Tepun 3(H(PEKTUBHOCTH HMCHOIb-
30BaHMsI  CBIpbSI W DHEp-
ropecypcoB B XTC, OCHOBHbIE
HATPABJICHUSI TIOBBIMEHUS d(-

(EKTUBHOCTH  HCIIOJB30BAHHUS
CBIPEEBBIX U OHEPIrCTHYCCKUX
pecypcoB

YMeTh: - MPUMEHSTH THIIO-
BbI€ TIPUEMBI aHAIN3a BEIIECTB U
MaTepuaoB;

- TIOJIb30BaThCA CTaHAAPT-
HBIM O00OpYIOBaHHEM XHUMHYEC-
KOl 1a00opaTopuy NpU peIICHUH




y4eOHBIX 3aJad Kypca aHaJIUTH-
YeCKON XUMUH;

- CHCTEMAaTU3HpOBaTh MaTe-
pHuaisl 110 COCTaBy, CBOMCTBAM U
(GYHKIMOHATIBHOMY Ha3HAYCHMUIO;

- OLUEHUTb BECh  IIpo-
MBIILICHHBIN 00BEKT KaK
OONBIIYI0O  XMMHKO-TEXHOJIOTH-
YECKyI0 CHCTEMY M TIPaMOTHO
onMcaTb €€  HEepPApXUUECKYIO
CTPYKTYDY;

- HCHOJNb30BaTb TEOPETH-
YeCKUE  IPEICTaBICHHUS I
000CHOBaHMS BbIOOpa TOTO WIIH
MHOT'O METO/Ia aHAJIN3a;

- TPaMOTHO aHaJU3UPOBATH
IIOJIyYEHHBIE PE3yJIbTaThl, COIO-
CTaBJISITh C HMEIOLIUMUCST B
JUTEpaTypeE;

- OLEHUTb HAy4YHYI HO-
BHU3HY, IIPAKTHUYECKYI0 3HA4M-
MOCTb U JTOCTOBEPHOCTb PE3YJIb-
TaTOB HAYYHBIX UCCIIECIOBaHUM.

Baanerb: - craHgapTHBIMHU
MHCTPYMEHTAJIBHBIMU METOJaMU
UCCIIEI0BaHUS OpraHUYECKUX

BEILECTB U MAaTE€PUAJIOB;

- HaBbIKaMH (HOPMYITHPOBKHU
Hay4YHOU HOBU3HBI, IIPAKTUYCKON
3HQYUMOCTH H JIOCTOBEPHOCTH
pe3yabTaTOB COOCTBEHHBIX HAyU-
HBIX UCCIICIOBAHMH.

4. OB bEM JIUCIIUIIUHBI U BUJIbI YYEBHOM PABOThHI

Taoauna 4.1.
O0beM JMCHUIJIMHBI M BU/IbI Y4eOHOMH padoThl

Buna yueoHoii padoThl Bcero 6
4acoB cemecTp
OO61mast Tpy10eMKOCTh TUCIUTUTHHBI 180 216
AyIUTOpHBIE 3aHATHUS 86 86
Jlexnun 30 30
JIaGopaTopHble 3aHATHA 56 56
CamocrosiTenpHast paboTa CTyJIEHTOB 67 67
KonTponis 27 27




5. COJEP)KAHUE JUCHUILJINHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKA3BAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHUX WX ACTPOHOMHNYECKHUX YACOB U BU0OB YUEBHBIX
3AHSTUN

5.1. CTpyKTypa I¥CHUNINHbBI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISIET 5 3aueTHbIX eauHull, 180 gacos.

Ta6uauna S.1.
Buabi ®opMbI TEKYLIET0
Paznen e yueOHOoi padoThl KOHTPOJISA
Ne | IucuumimHbl | 3 ycneBaeMoCTH
n/n 3
@)
JISKITUS nabop.. | cam.pa0.
1 AMMHOKHUCIIOTBI 6 4 6 8
1 OENKU.
2 DepMEHTHI. 6 4 6 8
3. Brrawmib. 6 2 6 6 TecToBbIil KOHTPOJIb
VYrieBoabl "
4, | ICTOUHBIC 6 4 8 8 TecToBbIi KOHTPOIIb
CTCHKH.
JIntmnae! n
5. | GuomemOpaHsbI. 6 4 6 6 TecToBbIit KOHTPOJIb
Hyxnennosbie
6. | KUCTIOTHI. 6 4 6 7 TecToBbIi KOHTPOIIb
7 I'opMoOHBI. 6 2 6 6
8 Metaboausm. 6 2 4 6
9 AHTHUTENA U UX 6 2 4 6
GyHKIUH.
10. | BuomwumeHwy. 6 2 4 6 KonTpospHas padora.
HTOTO: 30 56 67

5.2. Conep:xkanue TMCHUNIUHBI « XHMUYECKHE OCHOBbI OHOJIOTHYECKUX MPOLECCOB)
AMMHOKHCJIOTHI M 0€JIKHU

CrtpoeHre ¥ HOMEHKJIATypa MPUPOJHBIX AMHHOKHUCIOT. AM(OTepHBIN XapakTep, OCHOBHBIC
XUMHYECKHE CBOWCTBA. 3aMEHHMMble M He3aMEHHMble aMUHOKHUCIOTHL. IlenTuaHas CBs3b.
Knaccugukarus 6enkoB no GpyHKIUsAM. YPOBHU OpraHU3aliii OEIKOBOW MOJIEKyIbl. PUOpHILIIIpHBIE
U 11100ynapHble Oenku. OCHOBHbBIE BUJbI BTOPUUHOM CTPYKTYpPBI: O-CTIHpallb, [3-CJOW, KOJJIareHOBas
criipanb. o- U [3- kepaTuHbl. OCHOBHBIE THUITBI B3aUMOJICHCTBUU MEXay (parmMeHTaMu OCIKOBOM



MOJIEKYJIbI, OIpeeNstonue ee Gopmy.

DepMeHTHI

Knaccudukammss  dpepmentoB. OcobeHHOCTH (PEpMEHTATUBHOTO KaTajau3a. 3aBUCUMOCTH
CKOpOoCTH (hepMEHTATUBHOM peakui OT KOHICHTpaluuu cyocTpaTa. Y paBHeHue Muxasnuca-MeHTeH.
Yucno o6opotoB ¢epmenta. dakropsl, ympapisionMe akTUBHOCTbIO (epmeHnToB. OOpartnmoe u
HEoOpaTMOE, KOHKYPEHTHOE€ W HEKOHKYPEHTHOE WHTHOMpoBaHHE. PerypstopHble (epMEeHTHI.
Annocrepuyeckue (¢gepMeHTbl. MexaHu3sM JeMcTBUA ~— XMMOTpPHUIICMHA M JM3onuma. [umoresa
MHAYLIUPOBAHHOTO COOTBETCTBHSI.

Buramunsbl.

Kodaxrops! u kopepmenTsl. CTpyKTypa U PYHKIIMH BOJOPACTBOPHUMBIX BUTAMUHOB. IloHsATHE
O CTPOCHMH U (QYHKUUAX IKUPOPACTBOPUMBIX BUTAMUHOB. MexaHU3M OaKTE€pHOCTaTHYECKOTO
JIEHCTBUS CYIb(aMUIOB.

Yri1eBoabI U KI€TOYHbIC CTEHKH

Crpoenue u cBoiicTBa MoOHOcaxapuaoB. XupaibHOCcTh. Dopmynsr dumepa u Xeyopca.
Crepeonsomepus U TayToMepuss MoOHocaxapuaoB. Myraporanusa. Boccranasnusaromue u
HeBOCCTaHaBiuBarolme aucaxapuabl. [lonucaxapuael. ['oMmononucaxapuabl U reTeporonucaxapuibl.
[Tommyponunapl. Xutud. ['mamyponoBass kuciaora. CTpoeHHE KIETOYHBIX CTEHOK OakTepuil.
I'mukonentuabl. MexaHu3Mm JI€MCTBUSI NEHULIMIUIAHA.

JIunuabl 1 OuomMeMOpaHbl

OcuoBubie THIBI JMNHI0B. (Kupsel, Bocku, hocormumepuanbl, CHOUHTONUIUABI, XOJIECTEPUH).
OCHOBHBIE KUCIJIOTBI, BXOJAIINE B cocTaB IUNUA0B. CTpoeHue 6uomeMmOpan. KuaKocTHO-MO3anuHas
mozenb. [lepudepruyeckue u UHTErpaibHBIE OCIIKH.

Hyxk/1enHOBBIE KHCJIOThI

Crpoenne HykieoTuoB. Ilypunsl ¥ nupuMuauHbl. TayToMepusi a30TUCTBIX OCHOBAaHUMN
HYKJICMHOBBIX KUCIIOT. Pubo3a u nezokcupudosa. [lepsuyHast 1 BTOpHUYHas CTPYKTypa HYKJIEHHOBBIX
kucinot. KommiemeHnTapHbele napbl ocHoBaHMi. Bonmopoansie csizu, crakunr. Crpoenune T-PHK.
Munopnsle ocHoBaHus. Tpernunas u uyerBeptuuHas cTpykrypa JAHK. Ilonstue o TpaHcmsauuu n
TpaHckpunuuu. OCHOBHBIE TPYIIIBI MyTareHoB.

I'opmonbl

Wepapxus peiictBus ropMoHoB. Kiaccudukanusi TOpMOHOB MO MX XUMHYECKOH CTPYKTYpE.
Karexonamunsl, ctpoerne u GpyHkuu. Tupeonausie ropMoHbl. CTepouHbIe TOPMOHBL. DHAOP(PUHBI
1 3HKe(anHbl. MexaH3Mbl BOSHUKHOBEHUSI HAPKOTUYECKOM 3aBUCUMOCTH.

Meta6oau3zm. O61muii 0630p.

I'ereporpodsr u aBroTpodsl. Karabomusm u anabomusm. Ctpoenue u ¢dyHkuuun ATO.
['muxonu3. AHa’poOHOE U a3pobHOe okucienue rioko3bl. Lukn Kpebcea.

AHTHTENA ¥ UX PYHKIIUH

Nmmynuter. AnTurensl. [loHstue o cTpoeHMM U (QYHKIHMAX HMMYHOTIJIOOYJIMHOB.
Karanutuueckue anTutena. DH3UMbI U a03UMBI.

Baxneiimue OnoMuIIeHH

MemOpaHHBbI€ pelienTopbl, PepMEHThI, HOHHbBIE KaHAJIbI KaK Ba)KHEeHIIne OMOMUIIICHH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

B mpouecce oOyueHust OyayT MCHONB30BaHbl TPAJAUIIMOHHBIE 00pa3oBaTeNbHbIE TEXHOJIOTHUHU
(Jlekuu, CEeMHHAphl, TpPAKTHUECKWe paldOThl) W AaKTUBHBIE WHHOBAIIMOHHBIE 00pa3oBaTelbHBIC
TEXHOJIOTHH:

1. Cemunap B JMaIOTOBOM pEXHUME TPUMEHSETCS B OCHOBHOM TMpU OOCYXKIECHUU

BBICTYIUICHUM CTYACHTOB C JIOKJIagamu (pedeparamm)



2. TI'pynmoBoii pa30op pe3yabTaToB KOHTPOJIBHBIX paboOT
3. BcTpeun ¢ coTpyaHHKaMu U pPyKOBOAUTENSIMH NMPOGMIBHBIX JTa00paTOpHid U MPeIIpUsITHI
- HOTCHIMATBHBIMH Pa0OTOAATENSIMH BBIITYCKHUKOB.

JloJ1s aKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUI cocTaBisieT 30%.

7. NEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUA J1JIS
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCA MO JUCHUAIIJIMHE (MOAYJIIO)

JIeKIIMOHHBIE 3aHATHS MPOBOAATCS 2 pa3a HeAelNo B 00bemMe 2 4acoB U 3 yaca J1abopaToOpHBIX
3aHATHIH B IIECTOM ceMmectpe. [locie OKOHYaHWS W3YYCHHs KaXKIOH TEeMbl CTYICHTBHI MPOXOIST

TeCTHpOBaHHC,CO6€C6ﬂOBaHHC,BBH]OHHHHHTKOHTPOHLHBKEpa6OTBL

7.1. IlepeueHb-yueOHO-METOAUYECKOr0 0OecedeH s ISl 00yUaroMUXCcs 0 JUCIUILINHE!

1. 4. Koawsman, K.-I'. Pem. Harnsanas 6unoxumus. M. «Mupy, 2000 T.
2. B.IL. Komosa, B.H. IlIBenoBa. buoxumus. M. «JIpoda», 2004 r.

7.2. YkazaHus ans o0y4arouuxcs 1Mo OCBOCHHUIO TUCIUTUITHHBI
Taoauna 7.1.

CoaepixkaHue caMOCTOATEILHOM PadoThI 00y4YaIOIIMXCS

NoNo T eMbl/eonpOCbl, 8bIHOCUMbLE HA camocmosimenvhoe |Koi-60 Dopmbl
n/n uzyuenue yacos paboma.

L AMHHOKHCIOTEI U OEIKHU cobecenoBaHue,
8 TECTOBBIN

KOHTPOJIb

DepMeHTHI cobecenoBaHue,
2. 8 TECTOBBIN
KOHTPOJIb
CobecenoBanue,
6 TECTOBBII
KOHTPOJIb

3 ButaMuHbI

YTIIEBOABI M KJIETOYHBIE CTEHKHU Cobecenosanue,
8 TECTOBBII

KOHTPOJIb

cobeceoBaHueE,
6 TECTOBBIA
KOHTPOJIb

5 Jlunu el 1 GmomMemMOpaHbI




6. |HykrenHoBEIE KHCIOTEI cobece0BaHME,
7 TECTOBBIN
KOHTPOJIb
! ["opMOHBI CO6€C€I[OBanI/Ie,

6 TECTOBBII
KOHTPOJIb

8. |Mera6onusm cobecenoBaHue,
6 TECTOBBIU
KOHTPOJIb

9. |AnTnTena u ux QyHKIUHK cobeceoBanue,
6 TECTOBBII
KOHTPOJIb
cobecenoBaHue,
6 TECTOBBIN
KOHTPOJIb

10.

buomuilieHu

8. OHEHOYHBLIE CPEACTBA JJIAA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHU 1

MMPOMEXYTOYHOM ATTECTAIIIA

INPAKTUYECKHUE 3AJAHUA
BOITPOCBI K CEMHUHAPCKOMY 3AHATHIO Ne 1

Ilnan 3anaTusi:
1. IIpeameT AUCIUTUIMHBI « XUMUYECKUE OCHOBBI OMOJIOTHYECKHUX MTPOILIECCOBY.
2. OcoOeHHOCTH KMBOM MaTepuu.
3. Knerka, kak cTpykTypHasi ¥ GyHKIIMOHAIbHAS €AMHUIIA )KHBOTO OpraHu3Ma
4. OcOOEHHOCTH TOBEICHUSI OPraHUYECKUX COEANHEHHUH iN ViVO.
5. OcoOeHHOCTH MPOTEKAHMsI TPOLIECCOB N VIVO.
6. Meroabl ncciaea0BaHUS TPUPOIHBIX COSTUHEHUI.

3AJIAYM JUISA PELIEHUS
1. Pa3mepsl KJ1€TOK M UX KOMIIOHEHTOB

a) Eciu yBenuuuth kierky B 10 000 pas (Takoe yBenuueHuUE OOBIYHO JOCTHraeTcs B
AIIEKTPOHHOM MHKPOCKOIE), TO Kakoro pasmepa oHa crtana Obl? Ilpenmososkure, 4TO BBI
paccMaTpUBAETE «TUIMYHYIO» 3YKaPHOTHYECKYIO KIETKY C InaMeTpoM 50 MKM.

6) Eciu BBl paccMaTpuBaeTe MBIIIEYHYIO KJIETKY (MHOLUT), CKOJBKO B HEW COAEPKUTCS
Monekyn aktuHa? (CuuTaiite, 4TO KieTKa UMeeT chepuueckyto hopmy M He cOIepKUT HUKAKUX
JIpYTUX KOMIIOHEHTOB; MOJIEKYJIbI aKTHHA HMEIOT cepuyeckyro Gopmy U auamerp 3,6 HM;
00BeM cdepbl paBeH (4/3)nR3)

B) Eciu BB paccMaTpuBaeTe KJI€TKy MeueHH (TemaToluT) TaKhX K€ pa3MepoB, CKOJIbKO B
Hel MOXeT cojiepkarbesi MUTOXOHIpUi? (CunTaiiTe, 4TO KJeTka UMeeT chepuueckyro popmy H
HE COJEPKUT HUKAKUX APYTrMX KOMIIOHEHTOB; MUTOXOHJPHUU HMMEIOT cdepudeckyro GopMy U
nuametp 1,5 MxMm.)

r) I'moko3a Cily’)KUT OCHOBHBIM MCTOYHMKOM OJHEPIMM JJIsi OOJBIIMHCTBA KJIETOK.
[TpuHUMasT BHYTPUKIECTOYHYIO KOHIICHTPALMIO TIIIOKO3blI paBHOM 1 MM (T. e. 1 MuuIMMOnb/n),
paccuMTalTe YHMCIO MOJIEKYJ TJIIOKO3bl, COAEpXKAIIMXCS B HAIIEH T'HUIOTETUYECKON



JYyKapuOTHIECKOM KieTKe (chepudeckoit hopmbl). (Huciao ABoraapo, paBHOE YUCITY MOJIEKYT B 1
MOJI€ HEMOHU3UPOBAHHOTO BEIIECTBA, cOocTaBisieT 6,02- 1023.)

2. Komnonentsl kiaerku E. coli.

Knerku E. coli umeror ¢popmy 1mununapa BeicoToid 2 MkM 1 guamerpom 0,8 Mkm. O0bem
LATHH/Ipa BEIMHCIseTcst Ho opmyste TRh, rae h — Beicota mumuapa.

a) CkoJIbKO BeCHT ojiHa KieTka E. COli., eciau ee IOTHOCTh (B OCHOBHOM 3a CYET BOJIbI)
paBra B cpexnem 1,1-10% r/n?

0) TommuHa 3amUTHON KieTouHOM 00onouku E. coli. pasna 10 um. Kakyro gomro (B
MpoIeHTax ) 00IIero oobeMa 6aKTepuu COCTABISIET KJIeTOUHast 000109Ka?

B) E. coli. ObicTpo pacTeT W pasMHOXKaeTcs Oyiaromaps TOMY, YTO B €€ KIIETKE
npucyrctByer okono 15000 cdepuueckux pubocom (mmamerp pubocombl 18  HM),
OCYIIECTBISIONIMX CUHTE3 OenkoB. Kakas yacte 00mero oobeMa KJISTKH MPUXOJUTCS Ha JTOIFO
pudocom?

3. 'eneruueckas nadopmanus B JIHK E. coli.

Copepxamasics B JIHK renerumueckas wuHpopMauus oIpenensercss JIUHEHHON
MI0CJICIOBATEIBHOCTRIO  KOJAMPYIONIMX CIUHHII, Ha3bIBaeMbIX KojoHamMH. KaxkIblii KOJIOH
NPEICTaBIsIeT COOOM CHEenU(pHUUECKYI0 TOCIEI0BATEIBHOCTh TPeX HYKJICOTHIOB (Tpex map
HYKJICOTUI0B B aByxuenoueunoit JJHK) u cooTBeTCTBYeT 0JIHOMY aMUHOKHUCIOTHOMY OCTAaTKy B
6enke. JIHK E. coli. umeer odeHp GONBIIYIO MOMSPHYIO Maccy — okomo 3,1-10° r/mos.
Cpennsiss MoJisipHas Macca IMapbl HYKJICOTHIOB paBHa 660 T/MONb, a BKJIAJ KaKIOH Mapbl
HYyKJI€OTH10B B AniuHy Monekyisl JIHK cocrasnser 0,34 HMm.

a) Mcronp3ys 3Tu AanHble, paccuutaite piuHy mosekyisl JJHK E. coli. CpaBuute aiunHy
monexyisl JJHK ¢ pasmepamu kinetku (3agaqa 2). Kakum o6pazom JIHK nomemaercs B kinetke?

0) IlomcumraiiTe, YeMy paBHO MaKCHMajIbHOE YHCIO OEJIKOB, KOTOPOE MOXKET OBITh
3akoaupoBano B mosekyse JJHK E. coli, eciu mpeamnonoxuTs, 9to OeIKOBast MOJICKYJIa COCTOUT
B cpeaHeM u3 400 aMUHOKHCIIOT.

4. BoicTphlii TpaHcnopT B akcoHax. HelpoHbl MMEIOT UIMHHBIE TOHKHE OTPOCTKH,
Ha3blBaeMble AKCOHaMHU. AKCOHBI O00€CHeuMBAaIOT Ilepefady CHUTHala B HEPBHOH cucTeme
opranu3ma. Hekoropble akCOHBI MOTYT JOCTUTATh JUTMHBI 10 2 M, HallpUMEp aKCOHbI, OTXOISIIHIE
OT CIIMHHOI'O MO3Ta U 3aKaHYUBAIOIIMECS B MBIIILAX NaJbIEB HOT. MaleHbKHUE 3aKIIOYEHHBIC B
MeMOpaHy YacTHIIbl, IEPEHOCAIINE BaXKHBbIE 1Ji1 pabOThl aKCOHOB BEIIECTBA, ABMXKYTCS BJOJIb
MHUKPOTpYOOUEK IIUTOCKENIeTa OT LIEHTpa KIETKH A0 OKOHuYaHWi akcoHoB. Eciu cpeaHioo
CKOPOCTh JBMXEHMSI YAaCTULbl NPUHATH PaBHOM | MKM/C, TO CKOJBKO BPEMEHU MOHAI00UTCS
TaKoM yacTuie (Be3UKyse), 4TOObl MPONUTH OT LEHTPa KIETKH B CIIMHHOM MO3re /10 OKOHYaHUS
aKCOHa B Majblax HOr?

5. Buramun C: otimMyaercsl JiM HUCKyccTBeHHbIH BUTaMMH C 0T HarypajbHOro?
Hekotopble MOCTaBIIMKK OOOTAIIEHHBIX BUTAMHHAMM MUILEBBIX MPOJIYKTOB 3asBIISIOT, 4YTO
BUTAMUHBI, TIOJy4YeHHbIE U3 MPHUPOJHBIX HCTOYHUKOB, TMOJE€3HEE JUIsl 370POBbs, YEM
CHUHTE3MPOBaHHbIE MCKYCCTBEHHBIM ITyTeM. Hampumep, cuutaercs, uto yncras L-ackopOuHOBast
kuciota (ButamuH C) M3 TUIOJOB IIMIOBHUKA TOJI€3HEE YUCTOM L-acKOpOMHOBOW KHCIIOTHI,
CHUHTE3UPOBAHHON Ha XMMHYECKOM IPOM3BOACTBE. Pa3nnyaroTcs aM BUTAMHUHBI U3 3THX ABYX
UCTOYHUKOB? MOXET JIM OPraHu3M pa3inuuTh BUTAMHUHBI U3 Pa3HbIX HCTOYHUKOB?

6. AKTMBHOCTBH JIeKAPCTBEHHBIX BelIeCTB M CTepeoXuMHUsl. B HEKOTOpBIX ciydasx
KOJINYECTBEHHBIE PA3NIUYMsl B OMOJIOTHYECKON aKTHBHOCTH JIBYX 3HAHTHOMEPOB OJTHOTO M TOTO
K€ BElIeCTBa BBIPAKEHBI JOCTAaTOYHO cuiabHO. Hampumep, D-usomep wu3ompoTepeHona
(mpuMeHsieTcsl IpU JIETKUX TMPUCTYMaX acTMbl) JEUCTBYET B KayeCTBE OPOHXOPACHIMPSIOIIErO
cpeactBa B 50-80 pa3 cunbHee, ueM L-n3omep. YKaxuTe XUpaJbHBIA IIEHTP B MOJIEKYJE
u3onporepeHona. [louemy naBa »HaHTHOMEpAa TaK CHUJIBHO Pa3IMYaAOTCS MO OMOJIOIMYECKON
AKTUBHOCTH?
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7. JelicTBue JIeKAPCTBEHHBIX NMpenapaToB U ¢opma mosaekya. Heckonbko JieT Ha3zaj
nBe GupMbl BBITYCTHJIM B IPOAAXy Ipenapar MOoJ TOPrOBBIMH Ha3BaHUSIMH JIEKCEIPUH U
6ensenpun. CTpykTypHas (popMyIia 3TOro BEIIECTBa MPUBEICHA HA PUCYHKE.

Ho d¢wusnueckum cBoiictBam (comepkanuto C, H m N, Ttemmeparype IutaBieHus,
pacTBOPUMOCTH U JZIp.) 00a mpemapara HASHTHUYHBL. TeM HE MEHee peKOMEHJOBaHHAas J103a
JIecKkcepuHa (OH J0 CUX IOpP BBIMTYCKAETCSA) COCTaBisia 5 MI/CYT., a PEKOMEHJOBaHHas /1032
OcH3enpuHa (CHAT C TPOM3BOACTBA) ObLIa BABOE BBINIE. TakuMm 00pa3om, HJsi JOCTHKCHHS
OJIHOTO U TOTro e ¢u3znojorudeckoro 3ddekxra 6eHseaprHa Tpedyercs ropaszno Ooiblle, YeM
nexcenpuHa. OOBSICHUTE 3TO KaXyIIeecs: IPOTHBOPEUHE.

N

8. CrponTe/ibHbIe 0J10KH CJI0KHBIX OMOMOJIEKY.I.

Ha pucynkax mnokasaHbl CTpyKTypa HauOOjee Ba)KHbIX KOMIIOHEHTOB CIIOXHBIX
OMOMOJIeKYNl. YKaXUTE CTPOUTENbHbIE OJOKH, U3 KOTOPBIX COCTOAT TPU HU300paKEHHbIE HMXKE
Ba)XKHbIC OWOJIOTHYECKHE OMOMOJIEKYNbl (ITOKa3aHbl B HMOHHOW (hopMe, COOTBETCTBYIOIIEH
(usnonornueckomy 3HaueHuto pH).

a) I'yanosuntpudocdar (GTP) — osHepreruyecku Oorartas MOJCKYJa, HYKICOTH]I,
Bxoasmumii B coctaB PHK:

OH OH

0) ®ochaTuaIUIX0IMH — KOMIIOHEHT MHOTHXMEMOpaH:

P R \
oO—P—0O \
_T“_/_ u o

B) MemHkedanuH (9HKe(haIMH, COACpXAlUil B IATOM IOJOXEHUHM METHOHUH) —
MIPUPOAHBIN OMHAT MO3ra:
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9. Onpenesnenne CTPYKTYPbI 6MOMOJIEKYIbI.

W3 MbImn Kpojuka BBIACNWIN HeusBecTHoe BemecTBO X. Ero crpykrypa Oblia
YCTaHOBJICHA HAa OCHOBAHUM CJIEAYIOIIUX HAONIOACHUN W SKCIEPUMEHTOB. Pe3ynbrarsl
KauyeCTBEHHOI'O aHajlu3a IOKa3ajHh, YTO BEIIECTBO COACPXKHUT TOJBKO YIIEPOJ, BOJIOPOA H
Kuciopo. B3BemieHubiii oOpaszen BemectBa X ObUT MOABEPTHYT MOJHOMY OKHCIEHHUIO, MOCIE
yero omnpezeneHsbl konuuecTBa oopazoBapiuxcs HyO u CO,. Mcxonsd U3 TaHHBIX 3TOTO aHaIM3a
ObuIO caenaHo 3akirouenue, yro MaccoBag goad C, H m O B BemectBe X coOCTaBIISIET
cootBercTBeHHO 40,0, 6,71 1 53,29%. MonekynspHas Macca BemiecTBa X B COOTBETCTBUM C
JAaHHBIMA ~MacC-CIICKTPOMETpHH  OKaszanach paBHoi 90,0 a.e.m. Merox wuHpaKpacHOH
CHEKTPOCKOIUHU IOKa3al, 4To B MoJjieKyle X ecTh OJlHa JBOIHasi CBs3b. BemiectBo X IErko
pacTBopsieTcsi B BoJie, 00pa3ys KUciblil pactBop. [Ipu nccnegoBanuu 3Toro pacTBopa ¢ moMOIIbIo
MOJIIPUMETPa ObUIO YCTAaHOBIJICHO, YTO X 00J1a/1aeT ONTUYECKOM aKTUBHOCTBIO.

a) OnpenenuTe YMIUPHUIECKYIO U MOJIEKYIISIPHYIO (POpPMYIIBI X.

0) HapucyiiTe BO3MOXHBIE CTPYKTYpbl BellecTBa X, KOTOpbIE YIOBIETBOPSIU ObI
MOJICKYJISIPHOW (hOpMyJie ¥ UMENIH OJHY JBOHHYIO CBsI3b. PAaCCMOTPHUTE TOJBKO JMHECHHBIC TUTH
pa3BeTBICHHBIE CTPYKTYPHI, HE TMPUHUMAsI BO BHUMAaHUE IIUKIMYECKHE CTPYKTYphl. YUTHUTE, YTO
aTOMBI KUCJIOPOJa ¢ TPYZAOM 00pa3yroT CBSI3U MEX1y COOOM.

B) Kakoe 3HaueHue /Ui CTPyKTYpBl MOJIEKYJIbl UMEET ONTHYECKass aKTUBHOCTh BeIeCTBa?
Kakwue cTpyKTypbl, IpesioKeHHbIE BaMU B ITyHKTE (0), COOTBETCTBYIOT 3TOMY HaOJII0/IEHUIO?

r) Kakoe 3HaueHue A CTPYKTYphl MOJEKYJIBl UMEET TOT (akT, YTO MPU PACTBOPEHUU
BemecTBa X oOpasyeTcsl Kuciblii pactBop? Kakue cTpyKTYyphl, MPEIOKEHHBIE BaMU B TTYHKTE
(6), COOTBETCTBYIOT 3TOMY Ha0JI0/IeHUIO?

n) KakoBo crpoenue BemiectBa X? COBMECTUMO JIM CO BCEMH HMMEIONIUMUCS JaHHBIMH
CYIIIECTBOBaHHE HECKOJIBKUX CTPYKTYp?

BOITPOCBI K CEMUHAPCKOMY 3AHATHUIO Ne 2

Ilnan 3aHsTHA:
1. Amunokucnotsl. Knaccudukanus. Ctpoenue.
2. OcoOEeHHOCTH CTPOEHUS O0-aMUHOKUCIOT. [IpoTenHOreHHbIe aMMHOKHUCIIOTHI.
3. M30371eKkTpuyeckas TOuka aMUHOKHCIIOT.
4. METO/BI HCCIIEIOBAHNST aMHHOKHUCIIOT.
5. OcoOGeHHOCTH MTPOTEKAHUsI ITPOIIECCOB iN VIVO ¢ ydacTHeM aMUHOKHUCIIOT.

3AIAYH 1151 PEHIEHMS

1. Monnsie popmbl anannHA

AnaHuu — IBYyXOCHOBHAs KHCJIOTA, CIIOCOOHAs MPETepIeBaTh JABE PEaKLUU TUCCOIHALUN
(3HaUCHHS pKir CM. B TabJI. 3-1).
a) [lonp3ysach NMpUBEACHHONW HIDKE CTPYKTYPOM YaCTHYHO MPOTOHHPOBAHHOM (hOpMBI anamnuua,
n300pa3nuTe XUMHUYECKYIO CTPYKTYpPY ABYX APYrux (opM alaHuHa, MPeo0IalaroiuX B BOJHOM
pacTBOpe: MOJIHOCTHIO MPOTOHUPOBAHHYIO M MTOJHOCTHIO ACTTPOTOHUPOBAHHYIO (POPMBI.
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Kakas u3 Tpex ¢GopM MNPUCYTCTBYET B HAWOOJBIICH KOHIIGHTPAIIMH B PacTBOpax CO
caenyrommu 3HadeHusimu pH: 6) 1,0; B) 6,2; 1) 8,02; 1) 11,9?

2. A0corroTHAsI KOHGUTypanus HUTPYJJINHA

Kakyro konpurypamuio (D wnm L) uMeeT BbIIeNCHHBIN U3 apOy3a NUTPYILIMH, hopMyia
KOTOPOTO INpuBeAcHa Ha pucyHke? [losicHuTe CBOM OTBET.

@
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3. Pa3iejieHe aMMHOKHMCJIOT METOJ0M HOHOOOMEHHOH XpomaTorpadun

AHanu3 cMecH aMHHOKHCIOT HAYMHAIOT C pa3felieHus 3TOW CMeCH Ha KOMIIOHEHTHI C
MOMOIIBI0 HOHOOOMEHHOH XxpomaTorpadum. [Tocine HaHEeCeHHS HA KOJIOHKY ¢ KAaTHOHOOOMEHHOM
cMmoloit, conepkamieil rpynnel —SO3  (pHUC.), aMUHOKHUCIIOTHI JIBHXKYTCSI BHH3 HO KOJIOHKE C
pa3Hoﬁ CKOpPOCTBIO, ITIOCKOJIBKY Ha UX JABUKCHHUEC OKA3bIBAIOT BJIIUAHUC ABA (baKTopa:

1) nputskenne Mmexnay —SOz TpynmaMu HOCUTENSI U TOJOXKHUTEIBHO 3apsKEHHBIMU
(YHKIMOHATBHBIMU TPYIIIAMA aMHUHOKHCIIOT; 2) TUApPO(GOOHBIE B3aMMOACUCTBUS MEXIY
OOKOBBIMH LIETIIMU aMHUHOKHCIIOT ¥ CHJIBHO TUAPOGOOHOI MOIMCTUPEHOBOM OCHOBOI HOCHUTETIS.
st Kak10#1 M3 MPUBEICHHBIX HUKE Tap aMUHOKUCIIOT OMpeenTe, Kakasi aMUHOKHCIIOTa OyIeT
CXOJUTh C KOJOHKH MEPBOIi MPH MPOMBIBAHUHU KOJIIOHKHU Oydepom ¢ pH 7,0.

a) Asp u Lys 6) Arg u Met

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

@ GOsbLLION CyMMaPIbIH HOJOXKHTCALITBIN 3apsifl
@ cyMMapHHIH TIONOKHTENbH LI 3apsin

® cymMmapHhiif OTpHUATEIbHBII 3apsAa

® GoNbNIOH CyMMapHbii OTPHLIATCAIBHBIN 3apsijl

Py e

- — 4.'-!,‘
- T
i o “:’ s

— b

S e — ~7

—

- — X

NOMAUMCPHBIE LIAPHKH ~(

€ OTPHILATEIBHO 3APHKCHITBIMH s
(YHKUHMOHAILHBIMY rPYTINaMH

Cmecn 6e1K0B 1anocsIT na KOJIOHKY
€ KATHOHOOOMEHHHKOM.

CkopocThb npoxoxenns 6¢1Kon cKBO3b
KOJIOHKY 3aBHCHT OT MX 3apsa U
3navenus pH. B cayuae
KaTnonoobmeHHo# xpomaTorpaduun
6nicTpee BCero CXOMIAT ¢ KONOHKM 6esiky ¢
MaKCHMATTbHBIM CYMMapHBIM
OTPHIATEBHBIM 3APAJIOM.

Honoobmennas xpomarorpadus



4. O003HaYeHNE CTEPEOM30MEPOB U30JIeHIIUHA

CrtpykrypHas popmysia aMUHOKUCIOTHI U30JIEHITMHA U300paXkeHa HIKE.
©
COO
®
HsN——C——H
H——C——CHj

CH,

CHj
a) CKOJIBKO XMpaJIbHBIX LIEHTPOB UMEET MOJIEKYJIa U30JeinHa?
0) CKOJIBKO ONTHYECKUX U30MEPOB MOKET OBITh y U30JICHIIMHA?
B) Hapucyiite mnpoctpaHcTBeHHBbIE (QOPMYJIBI Ul BCEX ONTHYECKUX H30MEPOB
U30JICULIMHA.

5. CpaBHenne 3Havyennii pK, ajJlaHnHAa ¥ MOTHAJIAHUHA

KpuBast TuTpoBaHMsS aMHUHOKHCIIOTHl ajlaHMHA OTPa)kaeT HalMuue JIBYX HMOHU3HUPYEMbIX
¢yukuuoHansHbelx rpynn ¢ pK, 2,34 u 9,69, uro oTBeyaeT COOTBETCTBEHHO WMOHHU3ALUU
KapOOKCHJIBHOW UM TNPOTOHMPOBAHHOW aMHHOrpynnbl. KpuBble TUTpoOBaHMs IU-, TpU- U
OJIMTOMENTUAOB ATaHUHA TaKXKe JIEMOHCTPUPYIOT HAIMYUE TOJIBKO JIBYX HMOHU3UPYEMBIX TPYIIII,
XOTS MX 3KCIIEPUMEHTAJILHO olpeieieHHble 3HaueHus pK, ommyarores ot pK, GyHKIMOHAIBHBIX
rpynn ajaHuHa (cM. Tabi.).

AMUHOKHCIOTA WX pK1 pPKz
NENTH]L

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 ctpykrypayto popmyny Ala-Ala Ala. Ykaxure pyHKIHOHATBHBIE TPYIIIIEI
B 3TOM MOJIEKYJe, KOTOPBIM cOOTBETCTBYIOT pKi 1 pKo.

6) Ilouemy c noGaBiieHMEM Ka)XJIOro CIEAYIOLIEro ocTaTka ajaHuHa 3HadeHue pKj
BO3pacraer?

B) [louemy c noGaBieHHMEM KaXIOro CIEIYIOUIero ocTaTka ajnaHuHa 3HadeHue PK;
CHIKaeTcs?

6. Pazmepbl 0e1koB

Yemy mnpuONIM3UTENbHO paBHa MOJIEKYJsipHAas Macca Oenka, cocrosiero u3 682
AMHUHOKHCIIOTHBIX OCTAaTKOB, COCJMHEHHBIX B €JMHCTBEHHYIO TIOJIMIECTITHIHYIO IETh?

7. Yucs1o ocTaTKkoB TPUNTO(GaHa B ObIYbeM CHIBOPOTOYHOM aNbOYyMHHE

KonuyecTBeHHBIN aHATN3 aMMHOKHUCIIOT MOKa3aJl, 4TO OBIYMI CHIBOPOTOUYHBIN albOyMHH



(BCA) conepxur 0,58% (o macce) tpuntodpana (M, = 204).

a) Paccuuraiite MMHMManabHyt0 MoJyieKyisipHyro maccy BCA (1. e. cuurtaiite, 4ro B
MOJIEKYJIe O€JIKa COIEPIKUTCS TOJIBKO OJMH OCTaTOK TpUNTO(aHa).

0) B cooTBeTcTBUM C pe3ynpTaTaMu TeiabQHIbTpaluu MonekynsapHas macca BCA paBHa
70 000. CkoabKO OCTaTKOB TpUNTO(aHa COISPKUTCS B €r0 MOJIeKyJie?

8. Onpenenenne mocjie0BaTeIbHOCTH NeNTHAA JelHIHKe(aJIHHA, BbIICJICHHOIO W3
Mo3ra

W3 HOopmanbHOW MO3TrOBOM TKaHHM ObLia BBIACICHA TPYIIa MENTUIOB, BIUSIONMX Ha
nepeaayy HEPBHOIO HMIYJIbCa B HEKOTOPBIX OTAENaX Mo3ra. OTH NENTHIbl Ha3bIBAIOT
ONUOMJIAMH, TIOCKOJIBKY OHH CBSI3BIBAIOTCS CO CHEIU(PHUECKUMH PELENTOPaMU, C KOTOPBIMH
TaKXKe CBS3BIBAIOTCA OMUATHl (AJKAJOWABI OMMyMa), TaKue KaKk MOpP(GHUH U HAIOKCOH. Takum
o0pa3oM, OIUOUIBl HMHTHPYIOT HEKOTOphIE CBOMCTBa omuaroB. HeKoTopble ydYeHbIC
paccMaTpUBAIOT O3TH BEIIECTBA Kak CoJepXamdecs B MO3re COOCTBEHHBIE CpElCTBa
00e300uBanus. Vcronb3ysi NPHUBEICHHBIE HWKE JaHHBIC, ONPEACIUTe AMHHOKUCIOTHYIO
MIOCJIEIOBATENBHOCTh  onuonna JeiidHkedanmaa. OOBsICHUTE, Kak MPEAJIOKECHHAs BaMH
CTPYKTYpa COTJIACYETCsI ¢ KaX/IbIM U3 PE3yJIbTAaTOB (a-B).

a) [Monueii ruaponus nox aevicteueM 6 M HCI npu 110 °C ¢ mocnenyrommM aHain3oM
AMHUHOKHCIIOT ToKa3an Hamuuue B cmecu Gly, Leu, Phe u Tyr B MOISIpHOM COOTHOIICHHH
2:1:1:1

0) XpomaTorpaduyecKkuii aHalu3, MPOBEACHHBIN MMocie 00padoTku nentuaa 1-drop-2,4-
JUHUTPOOCH30JIOM U TOJHOTO THAPONN3a, BBIABMI Haiudue 2,4-TUHUTPOGEHIILHOTO
MPOM3BOJIHOTO THPO3HMHA. [Ipu 3TOM CBOOOIHOTO THPO3UHA OOHAPYKEHO HE OBLIO.

B) IlomHoe paciierieHne MenTHAa TOJ JCHCTBUEM IIENCHHA M IPOBEACHHOE 3aTeM
xpoMaTorpadudeckoe pasieiicHie MOKa3alk HAIWYKe AUICNTHIA, CoaepKaiiero ocratku Phe u
Leu, u tpunientua, coaepxamiero Tyr u Gly B cootHotenun 1 : 2.

9. CTpyKTypa NOJHIENTHIHOr0 aHTHOMOTHKA,BbIIeenHoro u3 Bacillus brevis

DKCTpakThl, MOJy4YeHHbIE W3 OakTepuanbHOl KynbTypbl Bacillus brevis, comepxkar
HenTuj, o0nagaromuil cBoiicTBaMH aHTHOMOTHKA. DTOT MEeNTUA 00pa3yeT KOMIUIEKChl C HOHAMU
METAJIJIOB M, MO-BUAMMOMY, HApylIaeT CHUCTEMY HOHHOIO TpaHCIOPTa uepe3 KIETOYHYIO
MeMOpaHy y JApYrux BHUAOB OakTepuid, 4yTO NPUBOAUT K MX rubenu. CTpyKTypy Nentuia
YCTaHOBUJIM Ha OCHOBAHUHU MIPUBEIEHHBIX HIKE PE3YJIbTATOB.

a) IlonaHpli KHMCIAOTHBIH THAPOIM3 MOJUIENTHAA C TOCIEAYIOUIMM aHAJIU30M
AMHHOKHCIIOT MPOJIEMOHCTPUPOBAIl HAIWYKME SKBUMOJSIPHBIX KoimdectB Leu, Orn, Phe, Pro u
Val. Orn — 310 cokpaleHHOe 0003HAYCHUE AMHUHOKHCIOTHI OPHUTHHA, HE BCTpeYarolieiics B
Oenkax, HO IPUCYTCTBYIOIIEH B HEKOTOPHIX MenTuaax. OpHUTHH HMEET TaKyl CTPYKTYPY:

H
@ ©
H3N_CH2_CH2_CH2_C_COO
@
NH,

6) MonekynsapHast Macca MenTH/ia oKazajgachk npubinsurensHo pasHa 1200.

B) [lentun He moaBepraics ruapoausy npu oopadoTke GepMeHTOM KapOOKCUTIEHTH1a301.
OTOT (epMEeHT KaTalu3upyeT OTHIerieHHe J00bIX C-KOHIEBBIX OCTAaTKOB, 32 HMCKIIOYEHHEM
octatka Pro, a Taxxe 3a UCKIIIOYEHHEM Te€X CIy4yaeB, KOI/la OCTAaTOK M0 KaKoH-110o npuyruHe He
COJIEPKUT CBOOOTHON KapOOKCUIILHOM TPYTIIIHI.

r) OO6paGotka wucxomHoro mnentuaa 1-¢pTop-2,4-TUHUTPOOCH30JI0M C TMOCIEAYIOIINM
MOJHBIM THAPOJIM30M M XpOMaTorpa@UuecKuM pas3feiieHHEM I0Ka3adl HaJIu4yhe TOJIBKO
CBOOOJHBIX aMUHOKHCIIOT U IPOM3BOIHOTO CIIEAYIOLIETO CTPOCHUS:



NO,

H
S
O,N NH—— CH,—CH,—CH,—C——CO0O0
ONH;,
(IToxckaska: yurure, uto 2»4-TuHUTPO(EHMIBHAS TPYIINA TPUCOCTMHEHA HE KaK OOBIYHO
K a-aToMy

a30Ta, a K aMUHOTrpyImme OOKOBOH LIeNH. )

n) YacTHYHBIA THUAPOIU3 TENTHIA, XpoMaTorpaduyeckoe pa3ieieHUue MPOIYyKTOB U HX
aMI/IHOKI/ICJIOTHbe/'I aHaJIn3 BBIABUIIN HAJIWYUC OIU- H TpI/IHGHTI/Il[OB CJICZ[yIOLI.[CFO CTpOGHI/ISI
(aMI/IHOKOHI_[eBBIe OCTAaTKH BCCTr/Aa paCIIOJIOKCHDBI cneBa):

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

Hcnonb3yst manHy0 MHGOPMAIUIO, ONPEISIIUTE aMUHOKUCIOTHYIO TIOCIIEI0BATEIIBHOCTh
IICIITUAHOTO aHTI/I6PIOTPIKa. [losicuuTe Bamm pacCyxCHuUsl. O6’b}ICHI/ITe, KaK IIPCJIOKCHHAsA BaMHU
CTPYKTypa COIIacyeTCs CO BCEMU DKCIIEPUMEHTAIbHBIMUA JaHHBIMU.

BOIIPOCHI K CEMUHAPCKOMY 3AHSTUIO Ne 3
Ilnan 3anaTuA:

1. benku. Knaccuduxamus. CtpoeHue.

2. [lepBu4Has CTPYKTYpa MENTUIOB U OCITKOB.

3. BropuuHas cTpyKkTypa NenTUI0B U OEIIKOB.

4. TpetnyHasi U 4YETBEPTUYHAS CTPYKTypa OCIIKOB.
5. MeTtoapl uccrieoBaHUs CTPOEHUS OEITKOB.

6. Metonapl cuaTe3a OEIKOB.

3AIAYH 1151 PEIIEHNS

1. CBoiicTBa menTHIHON CBA3H

IIpy pEeHTreHOCTPYKTYpHOM aHailu3€ KpucTaummdeckux nentunos Jlannyc [lomuHr un
Po6epr Kopu o6Hapysxumu, uro cssb C—N mentuaHoi rpynmsl no amune (1,32 A) 3anumaer
TIPOMEKYTOYHOE MONIOKeHHe MexK Ty THInuHbiMU oguHapHbiME C—N (1,49 A) u npoitabiMu C=N
(1,27 A) cBasamu. Kpome TOro, OHM YCTAaHOBMIIM, YTO HENTUHAS TPYNNa MMEeT ILIOCKYIO
KOH(UTrypanuio, T. €. Bce uYeThipe aroma, mnpucoeauHeHHble k C—N-rpynme, nexat U OJHOMN
IUIOCKOCTH, MPHUYEM JBa atoma yriepoja, cBsizaHHble ¢ C—N-rpymmoii, Bceraa HaxonsTcs B
MpPanc-ToJI0KEHUH M0 OTHOILIEHUIO APYT K APYTY, 110 pa3Hble CTOPOHBI OT MENTUIHON CBS3H.

a) Kakoiif BBIBOZI OTHOCHUTENIHO POYHOCTH U KPATHOCTH MENTUIHON CBSA3M (SIBIISETCS JIU
OHa OJTMHAPHOM, TBOWHOMN WJIM TPOWHOM ) MOKHO CIENaTh, UCXOMAS U3 €€ JJIUHBI?

6) UTo MOXXHO cKa3aTb O BO3MOXXHOCTH BpalieHusi BOKpyr nentuaHoi C—N-cBs3u Ha
ocHoBaHuM AaHHbIX [lonmnara u Kopu?

2. CBs3b CTPYKTYPbI H PYHKIHH (PUOPHLIISIPHBIX 0€JIKOB

Yunbsaim ActOepu nepBbIM OOHAPYXKWIJI, YTO PEHTIEHOrpaMMa IIEpCTH YKa3bIBaeT Ha
HaJIM4Ue CTPYKTYPHOH eJMHHUIBI BONOKHA, MOBTOpSIOLIEHCS ¢ HHTepBaloM oOKoio 5.2 A.
Pentrenorpamma 1mepct, pacTaHyTOH mociie OOpaOOTKM MapoM, yKasblBala Ha HaJIW4YUe
TIEPUOIMUECKOIl CTPYKTYPBI, TOBTOpsIoMIeics yepes kaxapie 7,0 A. ITocne Toro kak pacTaHyTas
npu o0paboTke MapoM IIEPCTh BO3Bpalllajach B CBOE HCXOIHOE COCTOSHUE, CTPYKTypHas
elIMHUIA BHOBb TOBTOPATAch C NMEPHOAMYHOCTHIO 5,2 A. XoTa 5TM HaGMIOAEHUS MOCTYKHIH



KITI0OYOM K MOHHMAHHUIO MOJICKYJISIPHOW CTPYKTYpBI IIEPCTH, B TO BpeMs AcTOepH HE CMOT HX
UHTEPIIPETHPOBATb.

a) Mcxoms W3 COBPEMEHHBIX MAaHHBIX O CTPYKTYpe MIEPCTH, OOBSCHUTE PE3yJbTaThl
HKCIEPUMEHTOB ACTOEpH.

0) Eciu mepcetsiHbie BelM CTHPATh B FOPsYeii BOJIC HIIM CYIIUTh TOPSYUM BO3IYyXOM, OHH
caJsTCs, a C MISIKOM B MOJOOHBIX YCIOBHSAX HUYETO HE MPOUCXOAUT. OOBICHUTE ITO SIBICHHUE.

3. CKopocTh CHHTE3a 0-KepaTHHA BOJIOC N

Bousockr pactyT co ckopocthio 15—20 cM B roa. 3oHa pocta }’(?’T\J:\
HAaXOJWTCS Yy OCHOBaHHUS BOJIOCA, TJI€ B KIETKax JIHIECPMHCA \ 'f_.,.j :mmﬂu
CHHTE3HMPYIOTCS W CKPY4YMBAIOTCI HHUTH o-KepatuHa (puc. 4-10). Wl dwnanen
OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM O-KEpaTHHA SBIISETCS O- L& ﬁf ot e
chMpagb, BMTOK KOTOpoii wmMeeT mar 54 A u comepxur 3,6 g \
AMUHOKUCIIOTHBIX ~ octatka (puc. 4-4, 06). Cuwuras, dro e \)\
JTUMUTHPYIOIIUM (aKTOPOM pOCTa BOJOC SBISETCS OHWOCHHTE3 MeS A

cMpajeil  KepaTHHAa, pacCUYUTaliTe  CKOPOCTh  O0Opa3oBaHMs 5
NENTUIHBIX CBA3€H O-KepaTHHA (YMCIO TIENTHAHBIX CBS3EH B oo remees
CEKyHJy), KoTopasi o0ecrieunBaeT HabJIt01aeMblil pocT BOJIOC.

4. IucynbpuaHbie CBSI3U ONPeIeaslOT CBOHCTBA MHOTHX 0€JIKOB

B Monekynax pszna mpUpoJHBIX OEIKOB COAEPXKUTCS MHOIO JUCYNb()UIHBIX CBs3EH,
npuYeM MEXaHUYeCKHEe CBOMCTBAa OENMKOB (IIPOYHOCTH Ha Pa3pbIB, BSA3KOCTh, TBEPIOCTH U JIp.)
KOPPEIUpPYIOT € YUCIOM JUCYlIbPUIHBIX cBa3ei. Hampumep, Ooratbiii aucyibhuIHbBIMU
MOCTHKaMH O€JIOK TIIEHWIB TJIYTEHWH OMNpeIeNsieT BS3KOCTh M 3JaCTUYHOCTH TecTa,
IPUTOTOBJICHHOTO U3 MIIEHNYHON MyKu. TOYHO Tak e TBEpAbIi M MPOYHBIN MAaHIMPh Yepenaxu
00s513aH CBOMMH CBOHCTBAMH CETH JUCYIbGUIHBIX CBSI3€H B MOJIEKYJIaX O-KEpaTHHA.

a) KakoBa MonekysnsipHas OCHOBa HaOJIIOJJaeMOH CBSA3M MEXIY YUCIOM IUCYJIb(UIHBIX
MOCTHUKOB U MEXaHWUYECKUMHU CBOMCTBAMHU OEJIKOB?

6) BonbmMHCTBO TIOOYISPHBIX OEIKOB JAECHATYPUPYIOT U TEpPAOT aKTUBHOCTh MpHU
KpaTKoBpeMeHHOM HarpeBanuu g0 65°C. Ho i geHatypanuu TIOOYISApHBIX OENKOB,
COJIepXKALMX HECKOJIbKO AUCYIb(QUAHBIX CBs3eil, OObIYHO Tpedyercs Oonee IIUTEIbHOE
HarpeBaHue Tpu Oojee BbICOKOM Temmeparype. IlpumepomM MOXKET CIyKUThb OBIYMIA
NaHKPEAaTHUeCKU WHTUOMTOp TPHUIICHHA, UMEIOIMH OJHY NOJMIENTHAHYI0 Lenb u3 58
AMHHOKHCIIOTHBIX OCTaTKOB M COZIEp)KALIMA TPH TUCYIb(OUIHBIX MOCTHKA. Ecim 3TOT Oenmok
JICHaTypuUpoOBaTh HarpeBaHUEM, a 3aTeM OXJaIuThb, TO €ro aKTMBHOCTb BOCCTaHABIMBAETCS.
KakoBa MonekynsipHast OCHOBA JaHHOTO SIBJICHUS?

5. bakTepuopoaoncud — 0eJIOK MypPIypPHOil MeMOpPaHbI

[lpn OnarompusTHBIX BHEHWIHWX ycioBusx Oakrepusi Halobacterium halobium,
oOuTaromas B COJICHbIX BOJOEMaX, CHHTE3UpYyeT MeMOpaHHbIi 6enok 6akTepruopoaorncud (Mr =
26000), umeromuii MypHypHYIO OKpacky Ojaronmaps cojepiKalieMycsi B HEM pPETHHAIIO.
Monekynbl 3TOro Oenka oOpa3yioT B KIETOUHOM MemOpaHe arperatbl B BUJIE «ITyPILYPHBIX
3aIIaTok». bakTepnopomoncuH AEUCTBYET Kak aKTHMBUPYEMBIH CBETOM IPOTOHHBIM HAacoC M
CcHaOXKaeT KJIETKH dHepruen. PeHTreHoCTpyKTypHBIN aHaiu3 Oejka MoKas3all, YTO OH COCTOMUT U3
CEMH IapaJlJIeNIbHO PACIOIOKEHHBIX O-CIIMPAJIbHBIX YYaCTKOB, KX/l U3 KOTOPBIX IEPECEKAET
MeMOpaHy OakTepuanbHOH KIeTKu (TonmmmHa MemOpansl 45 A). Ompenenute MHHMMAIbHOE
YHUCIO aMHUHOKHMCIOTHBIX OCTaTKOB, HEOOXOAUMOE il 0O0pa3oBaHUs O-CHHPAIBHOTO Yy4acTKa,
CHOCOOHOIO MOJHOCTBIO MPOHMU3bIBATh MeMOpaHy. OLIEHUTE O aMUHOKHMCIOTHBIX OCTaTKOB
0aKTEepHOPOAOICHHA, 3aJIeHICTBOBAaHHBIX B 0Opa30BaHUU O-CIMpaliell (CuuTaiiTe, 4TO CpemHss
MOJIEKYJIIpHAs Macca aMHUHOKHCIIOTHOTO ocTaTka paBHa 110).

6. Yucs10 no/MnenTUAHBIX Lieneil B 0JIMTOMEPHOM Oesike



O6pazer; (M = 660 1) omuromepuoro 6enka ¢ Mr = 132000 obpabdoTanu u30sITKOM 2,4-
TUHUTPO(GTOPOCH3051a B CIa0O0MIEIOUHON Cpeie O 3aBEpLICHUS XMMHUYECKOM peakiuu. 3aTemM
HENTUIHBIC CBSI3M OelIKa MOABEPIIIN MOJTHOMY THAPOIN3Y MO/ JEHCTBHEM COISTHOW KHUCJIOTHI IIPH
HarpeBaHuu. B rupponmnszare oOHapyKeHO 5,5 MI BelecTBa CIEAYIOMIETO CTPOCHUS:

O,N HaCYCHS
CH
N
H

ScooH

NO,

Hukakux npyrux 2,4-THHUTPO(GEHWIBHBIX MPOU3BOJIHBIX aMHHOKHCIOT HE OBLIO
0OHapYKEHO.

a) OObscHUTE, KaK HA OCHOBAaHWU JAHHOW HWH(OPMAIIMM MOXKHO ONPEICIIUTh YHUCIIO
MOJIMIICTITU/IHBIX IICTICH B OJIMTOMEPHOM OellKe.

0) OnpenenuTe YUCIIO MOHUIICTITHIHBIX IeTel Oerka.

B) Kakume npyrue meronsl aHaimu3a IMOMOINIM Obl BaM OIPEICIIUTh, SBISIOTCS JIH
MOJIMTICNITHIHBIC [IETIA JAHHOTO OeNIKa WACHTHYHBIMU WA Pa3INYatoTCs?

BOITPOCBHI K CEMUHAPCKOMY 3AHSTHUIO Ne 4
IlnaH 3aHATHA:

1. Monocaxapunasl. Knaccuduxamms. CtpoeHue.

2. CtepeoxumMusi MOHOCaXapua0B.

3. OcobeHHOCTH XUMUYECKUX CBOMCTB MOHOCAXapHUIOB.

4. buoxumus poLEeccoB, MPOTEKAIOUINX C Y4aCTHEM MOHOCAXapUIOB.

3AIAYH 1151 PEIIEHNS

1. CaxapocnupTsl

B caxapocnupTax (IpOM3BOJHBIX MOHOCAaXapUIOB) KHUCIOPOJA KapOOHWJIBHOM TpyMIIbI
BOCCTaHOBJIEH /10 00pa30BaHus TMAPOKCUIBbHOM rpynnsl. Hanpumep, D-rnunepanbaerua MoxHO
BOCCTAaHOBUTH 110 TiuuepuHa. OgHako nmociaeAHui He 0003HavaroT ¢ nmomouisio OykB D mmm L
OOBbscHUTE, TOYEMY.

2. Touka mjiaBJjieHHs 03230HOB — IMPOU3BOJHBLIX MOHOCAXapua0B

MHorue yraeBoasl pearupytoT ¢ ¢enmaruapasuiom (CeHsNHNH,) ¢ obpasoBanuem
SIPKO-KENTHIX KPUCTAJUTMICCKUX IMPOU3BOIHBIX, HA3bIBAEMBIX 03230HAMMU:

H O
N\ 7
H—(I:—— OH C.H/,NHNH, ‘|3=NNHCsHs
HO—(IJ—H > HO—(IJ—H
H —(IJ— OH H —(I}—OH
H ——(|3——0H H —(|3— OH
CH,OH CH,OH
I'nioko3a (O3a30H TI0KO3bI

Temmeparypy TUIaBICHHS OTHX BEIIECTB JIETKO OIPENENSAIOT W HCIOJIB3YIOT IS
XapaKTEePUCTHKN KaXJIOT0 M3 HHUX. OTO CBOICTBO UCHONB30BATH MPH HAECHTH(PHUKALNU
MOHOCAaXapHUIOB J0 TOSBJICHHUS BHICOKOA(D(EKTUBHON KUIKOCTHON XxpoMartorpadun (BOXKX) u



ra3zokuaKocTHoU xpomatorpaduu. Huxe npusenens remneparypsl miasieHus (Ty,;) HEKOTOPBIX
03a30HOBBIX MPOU3BOIHBIX AJIbJI03.

Momnocaxapu Tn; MOHOCaxapuna, °C T, 03a30Ha, °C
['mroxo3a 146 205
ManHo3a 132 205

["amakTo3a 165-168 201
Tanosza 128-130 201

Kak BuaHO u3 TaOmuLbl, ONpeleNeHHbIe Mapbl NPOU3BOJHBIX HMEIOT OJUHAKOBBIE
TEMIIEpaTyphl IUIABJICHUs], XOTsI UCXOAHBIE MOHOCAXapUAbl PA3IMYAIUCH 110 3TOMY IapameTpy.
[Touemy riroko3a ¥ MaHHO3a, a TAaKXKe rajlakTo3a U Tajlo3a 00pa3yroT 03a30HbI C OJMHAKOBBIMU
TeMIepaTypaMu IUIaBJIeHUs?

3. BzaumonpeBpameHus (popM D-ri1ioko3nl

OmuH  crepeomM3oMep MOHOCaxapuja, pacTBOp KOTOPOTO  BpallaeT IJIOCKOCTb
NOJISIPU3AlMU  CBETa BIIEBO (IIPOTHB YaCOBOW CTPEJKH), HA3bIBACTCS JICBOBPALIAIOIIUM U
obo3Hauaercs (—); BTOPOHMl CTEpeOM30MEp, KOTOPBIA BpallaeT IUIOCKOCTh MOJIIPU3AIMU CBETa
BIpaBO (IO YacOBOW CTpPEJIKE), Ha3bIBACTCS IpaBOBpalalomuM W oOo3Hauvaercs (+).
DKBUMOJISIpHBIE cMecu 00enx (opM He BpalllaloT IIOCKOCTh MOJSPU3AIMH MPOXOASIIEro CKBO3b
HUX CBeTa.

Onrtuyeckass aKTHBHOCTh CTEPEOM30MEpa KOJIMYECTBEHHO BBIpaXKaeTcsi B TEPMHUHAX
ONTHYECKOTO BPAIICHUS, T. €. ONPEICISICTCS YHCIOM TPalycoB, Ha KOTOPOE IMOBOPAYMBACTCS
IUIOCKOCTH TMOJISIPU3ALIMU CBETA MOCIIE MPOXOXKICHUS Yepe3 PacTBOp C 3a/laHHOW KOHIICHTpaIuen
Y 33JIaHHOM TOJILIMHOW CIIO0S1.

Vnensnoe Bpamenue ([@]3’ ©) ONTHYECKM aKTHBHOTO BEIIECTBA ONpEAENsAeTcs o
dbopmyre:

1abo1aeMoe onTHYeckoe Bpanietine (°)

JUIHNG ONTHYECKOTO oo (1)
TyTH (am) X KOMENTpIHS (/M

[U] IZ)5 C =

[Ipu >TOM cneayeT yka3bIBaTh TEMIIEPATYPY PacTBOpa U JUIMHY BOJIHBI MJAIOIIET0 CBETa
(06b19HO 3TO D-nunus Na, 1. €. 589 HMm).

CBexenpuroToBICHHBIA PacTBOP 0-D-TII0KO3bI UMEET BETUUUHY ONITUYECKOTO BPALLECHUS
+112°. C TeueHMeM BpEMEHM ONTUYECKOE BPALIEHUE IOCTENIEHHO CHUXAECTCA U JIOCTUTacT
PaBHOBECHOTO 3HaueHHs [@]p - =+52.5°. HampoTuB, CBEXENPHUIOTOBICHHBIH pactBop (o-D-
[JIIOKO3bl XapaKTEPU3YyeTCsl 3HaYEHHEM OINTHYeckoro BpauieHus +19°. Onrtuueckoe BpaleHUE
ATOrO pacTBOpa CO BPEMEHEM YBEJIMYMBAECTCS U JOCTUTAET TOTO K€ PABHOBECHOT'O 3HAYECHMS.

a) Hapucyiite nmpoekuuonnslie ¢popmynsl Xeyopea aist o- 1 (B-¢popm D-rmroko3sl. B uem
COCTOHUT OCHOBHO€ pa3JINuue MEX1y HUMHA?

6) OOwpscHHMTe, MOYEMy MNpPH XpaHEHUH pacTBOpa «-(POpPMbI BETUYHMHA ONTHYECKOTO
BpaiieHus: ymenblnaercsi? Ilouemy pactBopbl o- u (B-dopm D-rmioko3sl B OJUHAKOBBIX
KOHIIEHTPALUSAX MOCTEMEHHO MPUXOIAT K OIMHAKOBOMY 3HAaYEHUIO ONITUYECKOTO BPAILCHHUs?

B) Paccunraiite mnpoueHTHoe coaepxkaHue o0enx @opm D-Too0Ko3bl B COCTOSHUU
paBHOBECHS.

4. Konpurypauus u koHgpopmauus

Kakne cBs3u B Monekyne o-D-rimoko3sl JODKHBI OBITH pa3opBaHBIL, YTOOBI MOJIEKYJa
npuHsiia KoHpurypanuio B-D-rimroko3s1? Kakue cBsi3u HY»XHO pa3opBaTh, YTOObI peBpaTuth D-
TI0K03y B D-MaHHO3Y?

5. CTpykTypa MOHOCAXapHua0B



Ilepeuncnaure obImmMe CTPYKTYypHBIE YEPThl M Pa3aMuus JUIsl KaXKJ0HM Mapbl BELIECTB: a)
HeJUTI0I03a U riukoreH; 0) D-rmoko3a u D-¢pykTo3a; B) ManbT03a U caxaposa.

6. Bkyc mena

OpykTo3a, BXOJdllas B COCTaB MeAa, IJIaBHBIM 00pa3oM HaxoautTcsi B Buzae [-D-
MUPAHO3bI. DTO OJIMH U3 CaAMbIX CIIAJIKMX M3BECTHBIX YIJIEBOJOB: CIaIOCTh ()PYKTO3HI B JIBa pasza
MpEeBBIIIAET CIAA0CTh TIOKO3bl. DpykTo3a B dopme B-D-dypanossl ropazno meHnee ciaaxas.
IIpu HarpeBanuu mMeza ero CiajocTh MOCTENEHHO CHUXKAETCs. KpoMe TOro, KyKypy3Hblil CHpOII €
BBICOKMM coJiep>kaHueM (PYKTO3bl (KOMMEpUECKH MpOIyKT, B KOTOPOM OOJjbllIas dYacTb
TJIFOKO3bI TIPEBpaIieHa BO (PYKTO3y) UCHOIB3YIOT ISl MPUIAHUS CIAJOCTH XOJOJIHBIM, HO HE
ropsyuM HanuTkaMm. Kakoe XumHuYeckoe CBOMCTBO (DPYKTO3bI JIEKUT B OCHOBE ATHX
Ha0JII01eHU I ?

7. BoccTaHaBJIMBaloUue 1Mcaxapuabl

Jucaxapu, sIBISIFOIIHUNACS JTMOO0 MaTbTO30M, TMOO caxapo30i, 00padaThIBAIOT PacTBOPOM
@®enunra. O0Opa3yercsa kpacHas okpacka. Kakoi mgucaxapun 01 B pactBope? OObSICHUTE CBOM
OTBET.

8. Ucnosin30BaHHe TJII0K0300KCHAA3bI I onpeaeJeHus YpoBHA IVIIOKO3bI B KPOBH

depMeHT TIFOKO300KCHIa3a U3 IuiecHeBoro rpuba Penicillium notatum xartamusupyer
okucnenne B-D-riaroxo3sr 10 D-rimokoHo-8-makToHa. ITOT (EPMEHT KaTaIM3HPYeT PEaKIUio
TOJILKO (P-aHOMEpa, HO He BiIMAET Ha o-aHoMmep. HecMoTpst Ha 3Ty cneuu(uYHOCTb, peakuus ¢
[JIFOKO300KCH1a30M OOBIYHO MCHOJIBb3YETCS B KIMHUYECKON MPAKTUKE ISl OIpPEesIeHUs. O0IIero
COJIepKaHUs IUIIOKO3bl B KPOBH, INpeJCTaBIsAoNIed coboil cmech a- u B-rimroko3sl. [louemy 3To
Bo3MOkHO? Kakmwe eme mnpeuMymiecTBa, KpoMmMe BO3MOXHOCTH — OIPENENATh HHU3KHE
KOHIIGHTPALlUM TJIFOKO3bl, MMEET TJIIOKO300KCHJIA3HBI METO/ OIpeJeseH!s] TJIIOKO3bI 10
cpaBHEHHUIO ¢ MeToioM Dennnra’?

9. AHOMepBI caxapo3bl

JlakTo3a cymiecTByeT B BHUJE JBYX aHOMEpPOB, a BOT aHOMEPHBIX (HOpM caxapo3bl
oOHapyxeHo He Obu1o0. [Touemy?

10. I'enToOHO032

I'entno6uosa (D-Glc(B1—6) D-GIc) — a0 aucaxapu, BCTPEUAIOIIMICA B HEKOTOPBIX
pacTHTENbHBIX TIHMKO3UIaX. M300pasuTe CTPYKTYpy OSTOrO COEAMHCHHUA. SIBISETCS I 3TO
BEI[ECTBO BOCCTAHABIMBAIOIINM caxapom? [TomBepraercst in OHO MyTapoTaIuu?

BOIIPOCHI K CEMUHAPCKOMY 3AHSATHUIO Ne 5
Tlnan 3auaTHA:

1. JTuuaer. Knaccudukamus. Ctpoenue.
2. Ponp nunumoB B (hOpMUPOBAHHH KIIETOUYHBIX MEMOpaH.
3. Ankanousl. OCHOBBI KJIacCU(UKAIUH.

3AIAYH 1151 PEIIEHNS

1. O0cy:xneHne TEPMUHA «IMIMHIbDY

Yro takoe «mnua»? Yem JIUnuasl OTIAMYAIOTCS OT JPYTHX OMOMOJIEKYT — aMHHOKHCIIOT,
HYKJICMHOBBIX KUCIIOT U O€JIKOB?



2. IlpuroroBieHue coyca Bearnaise

Bo Bpewmst mpuroropienus coyca Bearnaise simuHbIe )KeNTKH BOMBAIOTCS B PACIUIaBICHHOE
Macio, 4YToObl CTaOMIM3MPOBATH cOyc M u30exarh pasgeneHus ¢(as. CraOuim3upyoumM
areHTOM B SIMYHOM JKEJITKE SBIseTCS JeunuTHH (pocharuannxonun). [Ipeamonoxure, mouemy oH
TaK JEUCTBYET.

3. CTpykTypa oMera-6 ;KupHoi KMCJIOTbI

N3o006pasute cTpyKkTypy oMera-6 skupHoOi KHCIOTHI 16:1.

4. KatajquTuyeckoe riIpUPOBaHNe PACTHTEIbHBIX MaceJl

Karanutuueckoe TruapupoBaHue, HCIOJb3YEMOE B MHUIIEBOM IPOMBIILICHHOCTH,
MPUBOAUT K MPEBPALICHUIO JBOMHBIX CBA3EH >KUpHBIX KUCIOT B cBsizn —CH,—CHy—. Kak 3t0
W3MEHEHUE BIUsACT Ha (U3MYECKUE CBOMCTBA Macem?

5. HecTaOM/IbHOCTH TPHALMJITJIMLIEPU/IOB B LIeJI0YHOM cpene

OOmenpuHATON TpOUEAYPOH sl OYUCTKH SKUPOYJIOBUTENS B PAKOBUHE SBISECTCS
NOo0aBJICHUE CPEICTB, COACPKAIIMX TUAPOKcH] HaTpus. OOBICHUTE, MOYEeMy OHH TaK
JIEHCTBYIOT.

6. I'uapoJu3 JunuaoB

HazoBure mnpoaykTsl Mmsirkoro ruaponmsa pasbasienHbiv NaOH a) 1-creapowmn-2,3-
JTUTIAILMATOMI TMIEpHHA; 0) 1-manbmuTons-2-onenndocharuanixoaHa.

7. BjusiHue MOJISIPHOCTH HA PACTBOPUMOCTh

Pacnionoxxure crnemyromniyue COeIMHEHUST B TIOPSAJIKE YBEIIMUEHUS PAaCTBOPUMOCTH B BOJIE:
TPUALMITIUIEPUH; AUAIUITIUIEPUH U MOHOAUMJITIUIIEPUH, IPUYEM BCE OHU COAEPKAT TOIBKO
MaJIbMUTHHOBYIO KUCIIOTY.

8. AsIkaJI0uABbI — 3TO HAPKOTUKHU?

Jaiite moapoOHBbIit 0TBET Ha Borpoc. OGocHyMTe.

9. AKTHUBHOCTDH TeOQU/UINHA U TEOOPOMHUHA

OxapakTepu3yiiTe OMOJIOIMYECKYI0 aKTMBHOCTh aJIKaJOUAOB T€O(PHIUIMHA U TEOOPOMHHA.
Hanummure cxemy azonbHON Tayromepun i TeopruHa. O0nagaeT v a301bHON TayToMepuei
teoOpomuH? CBoi oTBeT mosicHUTe. HamumuTe AA HEro cxemy JIaKTaM-JIAKTUMHOU

TayTOMEPHH.
(e} CH (e}
A
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TeobpomMuH TeodunnuH

10. HuxoTun
OxapakTepu3yiTe CTPOCHHE, OHOJOTHYECKYI0 aKTHBHOCTh M pacIpOCTPaHCHHE B
PHUPOJIC HUKOTHHA.

11. Peaknuu HUKOTHHA

Hamumure ypaBHeHHME peaklMM OKHUCIEHHs HUKOTHMHA okcumoMm xpoma (VI), ecnu mpu
3TOM 00pa3yeTcss HHKOTHHOBAsI KMCIIOTA.



12. Kopeun

Oxapaktepu3syiite cTpoeHHe, OMOJOTHUYECKYI0 aKTUBHOCTh U PACIPOCTPaHEHHE B MPHUPOJIE
ko(euna. [logBepraercs nu KOPEewH JTaKTaM-JTaKTUMHOU U a301pbHON Tayromepun? CBOM OTBET
MOSICHUTE.

ITPUMEPHBIII BAPUAHT KOHTPOJIbHOI PABOThI

KOHTPOJIBHASI PABOTA Ne 1

1. Crpoenue xnerku. a) Eciu yBenunuuts kiaetky B 10 000 pas (Takoe yBeauueHHE OOBIYHO
JOCTUTAETCS B AJIEKTPOHHOM MHKPOCKOIIE), TO KaKoro pasmepa oHa ctana Ob1? [Ipennonoxwure,
YTO BBl PACCMATPHUBAETE «TUIMYHYIO» 3YKaPUOTHUUYECKYIO KIETKY C TuaMeTpoM 50 MKM.

0) Ecim BBl paccmMarpuBaeTe MBIIICYHYIO KJIETKY (MHOIUT), CKOJIBKO B HEH CONEPKUTCA
Monekyn aktuHa? (CuuTaiite, 4TO KJIeTKa UMeeT chepudeckyro GopMy U He COIEPKUT HUKAKUX
JIPYTruX KOMIIOHEHTOB; MOJIEKYJBl aKTHHAa UMEIT chepuueckyto (hopmy u amamerp 3,6 HM;
00beM cepbl paBeH (4/3)nR3.)

B) Eciiu BbI paccmaTpuBaere KIETKy MeYeHH (FenaTouuT) TaKUX K€ pa3MepoB, CKOJIbKO B HEH
MOJXKET co/iepKaTbCcsl MUTOXOHIpUA? (CuuraiiTe, 4TO KiIeTka nMeer chepruueckyro GopMmy U He
COJCPKUT HUKAKHX JPYTrUX KOMIIOHEHTOB, MHTOXOHIPHHM HMEIOT cdepudeckyro ¢opMmy u
auametp 1,5 MkMm.)

r) ['110K032a CIIy’)KUT OCHOBHBIM MCTOYHUKOM 3HEPIUU AJisl OOJIbIIMHCTBA KJeToK. [IpuHnmas
BHYTPUKJIETOYHYIO KOHLEHTPAIHIO TJII0KO3bl paBHOM 1 MM (T. e. 1 MHJUIMMOIIB/NT), paccUuTanTe
YHUCJIO MOJIEKYJ TJIFOKO3bI, COAEPKAIIMXCS B HALIEH TMIIOTETUYECKON IYKapUOTHYECKOU KIIETKE
(chepuueckoit  ¢opmsr). (Uucmo ABoraapo, paBHOE UYHMCTy MOJeKynl B 1 Moie
HEMOHU3UPOBAHHOTO BEIIECTBA, COCTaBIsAeT 6,02 10° )

2. CKOJBKO pa3iMyHbIX JTUIENTUAOB MOXKHO MOJYYHTh, HCHOJIb3Yysd TOJBKO TIJIMLUH U
ananuH? Hanummure cxemy npeBpalieHui.

3. Ompenenure CTPOCHHE CIOXKHOTO 3(Hpa O-aMHUHOKUCIOTHI, €CJIM HM3BECTHO, YTO OH
conepxut 15,73% azota mo macce.

4. 'eMOrnoOMH B3aUMOJEHUCTBYET € KUCIOPOAOM C 00pa3oBaHHEM KOMIUIEKCa, B KOTOPOM Ha
4 MOJIb KUCJIOPO/1a MPUXOIUTCS | MOJIb reMoTrsIoonHa. BeruncauTe 4ruciio MoJieKys TeMOrio0nHa,
HeoOxouMoe AJ1s mepeHoca 1 M kuciopoja (H.y.).

5. Hucaxapun, sBISIONIMICS MO0 MaabTO30i, MO0 caxapo30il, 00pabaThIBalOT pacTBOPOM
®enunra. OOpa3zyetcs kpacHast okpacka. Kakoit aucaxapun 6su1 B pactBope? OObSICHUTE CBOM
OTBeET.

6. Kakue cBszu B Mosekyne o-D-riitoko3bl JODKHBI OBITH Pa3opBaHbl, 4TOOBI MOJEKYysIa
npuHsiia koHpurypanuio B-D-rimoko3s1? Kakue cBsi3u HYy»XHO pa3opBaTh, 4T0ObI peBpaTtuTh D-
roKo3y B D-maHHO3Y?

Kpurepun onieHKH 0TBeTa CTYACHTA NPH BbINOJHEHHH KOHTPOJIbHON padoThl

Ounenka TpeGoBanus Kk 3HAHUAM

OTJIMYHO NPUBEJCHbI TOJHBIE TMPAaBUIbHBIE PpEIICHUS, OTBETHl T'PAaMOTHO
apryMEHTHPOBaHbBI

XOpOIIO TONYIIEeHbl HEe3HAYUTEIbHBIE MOTPENIHOCTH TPH OTBETAaX HAa BOMPOCH,
aprymeHTanus Oblia He OJTHON




YIIOBIICTBOPH B oTBeTax Ha HEKOTOpBIE BONPOCHI JOMYIIEHBI TPYObIe OUIMOKH, YacTh
TEIILHO BBIBOJIOB HE apr'yMEHTUPOBAaHa WU apryMEHTUPOBAaHA HEIPABUIBLHO

HEYJIOBJIETBO OtBetrsl Ha 50 wu Oosee % BOMPOCOB OMIMOOYHBI, OOJBIIMHCTBO

PHUTEIBHO BBIBOJIOB HE apTyMEHTHUPOBAHBI WIIM ApT'yMEHTUPOBAHBI HETIPABUIIHHO

Temamuxka peghepamos

1. DuepreTnueckas HEHHOCTD KUPOB.
. MexaHu3Mm JIeMCTBUS JIM30MMA U O.-XUMOTPUUCHHA.
. Baxneliume MyTareHbl, TOKCUKOJIOTMSI OCHOBHBIX PEAr€HTOB U1l OPT. CUHTE3A.
. UckyccTBeHHast 1 CHHTETHYECKAS MUIIA: TPOOJIEMBI U TIEPCPEKTUBBHI.

. CoBpeMmeHHbIe ITpeCTaBIeHHs 00 a031UMax.
. THUIBI MOJIEKYJIAPHBIX U MEKMOJIEKYJISIPHBIX B3aUMOJCHCTBUI B OMOMOJIEKYIaX.

2
3
4
5. ®epmeHTHI Kak BakHemme ounomuinenn OAB.
6
7
8

. CoBpeMeHHbIe MTPECTABICHHS O CTPYKTYpE U (PYHKIUAX reHa.
9. 'opMOHBI — BaXKHEWILIUE PETYNIATOPHI IPOLECCOB META00IM3MA.

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

MexaHu3Mbl ASHCTBUS SHAOPPHUHOB U SHKE(DAINHOB.

[Ipo6nema TpaHCc-U30MEPOB KUPHBIX KUCIIOT.

Xumust OMOJIOIMYECKH aKTUBHBIX COEAMHEHHH Ha pyOeke CTOJIETH .
AJKorosibHas 3aBUCUMOCTh: OMOXMMHUYECKHUE IPUUUHBI.
MopenupoBanue (hepMEHTaTUBHBIX IPOLIECCOB.

BuTtamMuHbI 1 MUKPOHYTPUEHTHI.

16. Teopun BO3HUKHOBEHUS U Pa3BUTHUS KU3HU

17. Ctpoenue u cTpyKkTypa riao0yaspHbIX O€IKOB

18.CtpoeHue u cTpykTypa GuOpUIIsIpHBIX OETKOB

19. ®epmeHTHI, yUacTBYIOIINE B PACIICIUICHUH AMUHOKHCIIOT

20. I'ennas uHxkeHepus. Ycrnexu u npoOieMsl

21. Xumuueckuit v (pepMEHTATUBHBIN CHHTE3 MOJMHYKIICOTHIOB

22. ButaMHHbBI HE3aMEHUMbIE OPTaHMYECKUE KOMIOHEHTHI MMHIIH
23. MonuOen, BaHaIMi 1 HUKEJb KaK KOMIIOHEHTHI HEKOTOPBIX (DepMEHTOB
24. buonornyeckoe 3Ha4YeHUE NOHOB KaJIbIIHsI, XpOMa, OJI0BA U aTFOMUHUS
25. XuMus apIxaHus

26. XuMHsi IMMYHUTETa

27. Xumusi HeHPOSHIOKPUHHOHN PEeryIIsIiuu

28. Xumus 3peHust

29. XuM¥UsI MBIIIEYHOTO COKPAIICHHUS

30. CTuMynsSTOPHI pOCTa pacTeHUN

31. T'opmoHbI

32. Xumuueckue QpyHKIIUH KOMIIOHEHTOB KJIETKH.

33. [lepeBapuBaHue U BCAChIBAHUE MMUIIH.

34. HoGeneBckue naypeatsl B 001acTi OMOXUMHUHN U MEIUIIHBI

35. buonoruyeckue aktuBHbIe 100aBkH (BA /)

36. I'enernuecku MmoauduupoBaHHbIE MPOAYKTHL. OnacHocTu. [lepcriekTUBbI
37. AHTUOKCUJAHTHI B )KUBBIX OPraHU3Max

38. CtBosoBBIE KIETKU. [lepcnekTuBbI

39. CuHTe3 B OpraHu3Me >KMPOB U POJICTBEHHBIX COCTMHEHUN

40. CunHTe3 B OpraHu3Me TIIIOK03bI (TJTIOKOHEOTeHE?)




LN

No ok

10.

11.

12.

13.

14.

15.

16

17.

18.

BO”pOCbl K IK3aMeEHny

AMMHOKHUCIOTBI.  DU3NKO-XMMHUYECKHE  CBOIMCTBA. Crepeoxumusi.  benkoBble  u
HENPOTEMHOT€HHbIE AaMUHOKHCIIOTHI. 3aMEHUMbIE U HE3aMEHUMbIE aMUHOKHUCIIOTHI.
AMMHOKHCIIOTBI KaK CTPYKTYPHBIE 3JIEMEHThI OCJIKOB.

IlenTuasl, cTpykTypa u cBoiictBa. Ctepeoxumus. OmpeneneHre KOHIEBbIX aMUHOKHCIOTHBIX
ocTaTkoB. PparMeHTanus NENTUAHBIX LEnen.

XuMU4ecKuil 1 (pepMEeHTaTUBHBIN CHHTE3 MEeNTHI0B. TBepA0(ha3HbIi NENTUIHBINA CUHTES.
ABTOMaTHYECKHE NENTUIHBIE CHHTE3ATOPBI.

CTpyKTypHbIE aHAJIOTH IPUPOIHBIX ENTH/IOB.

benku. MonekynsapHas Macca, pasmMep U (¢opma O€IKOBBIX MaKpOMOJIEKYJI. MeTroibl
BhIIenieHus OenkoB. Kimaccudukarms 6einxos.

IlepBuuHas cTpykTypa OenkoB W MeTobl ee onpeaeneHus. CemelcTBa OEIKOB M TOMOJIOTHS
IIEPBUYHOU CTPYKTYPHI.

BropuuHnas ctpykTypa G€KOB M METOAbI ee onpeaeneHus. [lentuanas cBs3b U KOH(OpMaIHs
noaunenTuaHoN unenu. OCHOBHbIE THUIBI BTOPUYHON CTPYKTYpbl OenkoB. Poib BOIOpOAHBIX
CBsI3€EM.

Tpernunast crpykTypa 0enkoB. PeHTTeHOCTpYKTYpHBIH aHanu3 OuononumepoB.l oOymsipHbIe U
¢bubpunsapusie 6enku. ['mapodobHbie B3auMonencTBus. [eHatypauus u peHaTypanus OeIKoB
KaK KoollepaTHBHbIE Ipouecchl. CBA3b TPETUYHOW M NEepBUYHOU CTPYKTYyp. CTpyKTypa u
¢byHkuus ri1o6uHoB. MuornoOus. ['emorino6us. benku mia3Mel KpOBH U UX UCHOJIb30BAHUE B
MEAUIIMHE.

YerBepTuyHas CTPYKTypa oJMroMepHbIx OenkoB. IIpupona BzaumoneiictBuil. Ctexuomerpusi.
buosiornueckoe 3Ha4€HHE OJUTOMEPHBIX B3aUMOJCHCTBUM.

Xumnueckass Monaudukanus OenkoB. [IpocTele M crnokHble O€NKH. AMNONPOTEUHBI H
npocreTuyeckue rpynnsl. Hykneo-, numo-, rimmko-, Xpomo-, ¢ocdo-, MeTalIonpOoTEeUIbl.
CepnoBUAHOKIIETOUHAsT aHEeMMs Kak IpUMEp «MOJEKYJIIpHOM Oone3Hn». XuMHuyecKas
cylHocTh MyTauuid. HacnencrseHHble HapylieHns 0OMeHa BEIIECTB.

@ynkiun OenkoB B opranusme. @epmentbl. ['opmonbsl. TpaHcrmopTHble Oenkd. AHTHUTENA.
buotokcunsl. AHTHOMOTHKH. WHrubutopsl u akTtuBatopsl (epMEHTOB. ATOHHMCTBI U
AQHTArOHUCTHI PELIENITOPOB. DJIEMEHTHI TEOPUU (apMAKOKUHETHUKH.

Monocaxapuasl — OJIMrocaxapu/ibl — ojaucaxapuasl. BaxkHenmme ceMeicTBa MOHOCAXapUI0B.
Crepeoxumus. XUMHUYECKHE peaKIIMK. bHonornueckn BaskHble MPOU3BOIHBIE MOHOCAXAPUOB.
Onurocaxapunbl. CTpykTypa © CBOMcCTBa. Baxueimme mucaxapusibl W TpUCAXapUJIbL.
[Tomucaxapuapl. CrpykTypa, Kkiaccudukanus, cBoicTBa. buonormueckoe 3HaueHHe.
PesepBHBIE M CTpyKTypHBIE noaucaxapuabl. Hykieo3uapl — HyKIE€OTHABI — HYKJIEHHOBBIE
KUCIO0Thl. CTPYKTYpbl HYKJIE03U0B. [[MpUMUANHOBEIE U TyPUHOBBIE OCHOBAHUs. YTJIEBOJHbIE
KoMIoHeHThI. KoHdurypanus rimmko3uaHoro neHrpa. XuMHYECKUe peakiiH.

. Mononykineotunsl. CTpykTypa, HomeHknarypa. Knaccudukanus. Crepeoxumusi. XuMHUECKUe

CBOMCTBA. bHOIOrMYECKN BaKHBIE NPOU3BOIHBIE MOHOHYKJIEOTHI0B. MOHOHYKJIEOTHUBI KAK
CTPYKTYPHBIE 3JIEMEHTHI HYKJIEMHOBBIX KUCIIOT. [[0NMHYKIEOTH Bl U HYKJIENHOBBIE KMCIIOTHI

Knaccudpukanus u Homenknatypa. Pochommdpupnas ceass. [JHK u PHK. IlepBuunas
CTPYKTYpa HYKJIEMHOBBIX KHCIOT. CekBeHUpOBaHME. XHUMHUYECKHEe M (epMeHTaTHUBHBIE
IIPEBPAILCHNS TTOJIMHYKJICOTUI0B. BTOpHYHas CTpPyKTypa HYKIEHHOBBIX KHCIOT, JIBOWHAS
cnupans JIHK. KommuieMeHTapHblE M MEXKIUIOCKOCTHBIE B3aUMOAECUCTBUSI HYKIEHHOBBIX
ocHoBanuil. [Tomumopdusm neoitHoi cnupanu IHK. MakpomonekynspHas crpykrypa PHK.
Crpykrypa TPHK. Xwumuueckuii u  QepMEHTATHUBHBIH CHHTE3  IOJMHYKJICOTHUIOB.
ABTOoMatnueckuit TBepao(da3HbIil cuHTe3. OYHKIIUN MOTHMHYKJICOTHIOB B KUBBIX OpraHU3Max.

Hyxneonporeunas!. Bupycsl U BUPYCHBIE OoJe3HH. — dochomunu bl
Kuprl. CtpykTypa, HOMEHKIaTypa u kiaccudukanus. Helitpanbabie amirauiepuasl. Bocka.
Crepouppl. Teprnenst. IIpocrarnanavHbL. TpomOGokcaHsI.

®dochomumuapl.  CTpykTypa,  HOMEHKIarypa,  kiaccudukanus.  Dochormumepub.



Xumnueckue npespauieHus (pochomunuaos. ChuHromunuapl ¥ MIUKOIANUALL. JlunugHsle
mureibl.  Jlumonporenapl. MoneKylnspHblE KOMIOHEHTHl OumoMeMOpaH W (QYHKUIUHU
o6uomemOpaHn. Kierounsie ctenku 6akTepuii. [[eHUITMILTAH U POJICTBEHHBIE aHTHOMOTHKH.

19. Butamunbl. Homenknatypa u kinaccudukanus. JKupopacTBOPUMBIE U BOJOPACTBOPHUMEBIE
BUTAMMHBI. BuTaMuHBI Kak KOMIIOHEHThl KopepMmeHTOB. TuamuH. PubodnaBun.
Huxotunamua. [lantorenoBas kuciota. [Iupunokcua u nupuaokcanbdocdar. AHTAarOHUCTHI
nupuaokcanb(ocdar-3aBUCUMBIX (PEPMEHTOB Kak si/ibl U JeKapcTBa. V30HUKOTUHUITHIPA3U]
B JeyeHuun TyOepkyneza. buortun. ®PonumeBas kucnora. Jlumokucnora. Kobamamuh.
AckopOunoBas kuciora. Buramunsl A, /I, E n K xak nmpousBoansie u3onpena. bruomornueckas
POJIb BUTAMHUHOB. ABUTaMHUHO3HI (I[BIHTA, PAXHT, IEJUIarpa, aHeMuu, oeprldepn) 1 ux JeueHHe.

20. ButaMuHbl 1 MUKPO3JI€MEHThl. MUKpO371€MeHThI. POjIb HOHOB kele3a, Meau, IIMHKA, MapraHua
U KobOanpTa B OHMOJIOTMYECKMX IIporeccax. BHOXUMHS M TOKCHKOJOTHMS celeHa u Oopa.
MonuOaeH, BaHaguil W HMKENIb KaK KOMIIOHEHThl HEKOTOPBIX (epMeHTOB. buosnornyeckoe
3HaYeHHE MOHOB KaJbLIUs, XpOMa, 0JIoBa U amoMuHust. Kpemuuil kak mukposnement. Ocobas
POJIb HOHOB IIIEJTOYHBIX METAJIOB B OMOJIOIMYECKUX CHCTEMaX.

21. ®epmenTsl. Homenknarypa, knmaccudukanus. benkoBas mpupona ¢GepMeHTOB. AKTUBHBIN
LHEHTp. Y4acTOK cBs3biBaHMA ¢ cyOctpaTtoM. Kodakrtopsl ¢epmentoB. KodepmenTts: u
IPOCTETUYECKUE IPyMNIIbl. X0JI0()EPMEHT U anlOPEPMEHT.

22. Kunetnueckass cxema U ypaBHeHHMe Muxasmuca. CranuoHapHas, IpeIcTallMOHApHAas |
penakcanoHHas KHHETHKA. ABTOKaTaquTH4Yeckue (epMeHTHbIe mporecchl. CKopocTH
3JIeMEHTapHbIX cTaauil. KuHeTnka MHAKTUBALUKU U JieHaTypauun (GepMEeHTOB. DiIeMeHTapHble
aKThl (DEpPMEHTATHBHBIX PEAKIM B paMKax TEOpPHH IepexogHoro cocrossaus. CybOcrparHas
cneunuyHocTs hepmMeHToB. KOHKYpEHTHBIE 1 HEKOHKYPEHTHBIE HHTUOUTOPBI.

23. Karanutuueckne cBoiictBa (epmenToB. KuHernka peakiuii (pepMEHTATHBHOTO KaTaln3a.
MexaHu3mbl (hepMEHTATUBHBIX peakuui. Perynsius akTHBHOCTH (epMEHTOB. BiusHue HOHOB
BOJIOpOJa U MOHOB MeTauioB. pH-3aBucumoctu (epMEHTATUBHBIX peakiui. 3aBUCHMOCTb
CKOPOCTH peakLUi OT TEMIEPATYPHI.

24. PerynsatopHble (pepMeHTHI. Ajutoctepudeckne (epMeHTBI W MOIyISATOpHl. [IpodepmMeHTsI.
N3odepmenTsl. MyTaiuu u akTHUBHOCTH (hePMEHTOB.

25. MosnekynsipHble  MEXaHH3MBI JeHCTBHsS (pepMeHTOB. [HIpomas3pl: TENCHUH, XUMOTPHUIICHH,
kapOokcunaza, nupodocdarasa. [IpumeHnenne GpepMeHTOB U UX MHTHMOUTOPOB B MEIUIIMHE.
WUnxenepnas  sH3umonorus. Mctounuku  ¢gepmeHToB. Xumuueckas  MoaupHKaIus,
UMMOOMIU3AIMS U CTa0MIM3aus pepMEHTOB, UMMOOMIIN30BaHHbIE KIETKH.

26. Metabomm3m. OOMEH BemeCTB W OHOdHepreTuka. TepMmMomuHaMUveckas 00eCIeYeHHOCTh
6uonpoueccoB. Merabonu3M Kak COBOKYIHOCTb NpOIlleccOB aHaboimu3Ma M KaTaOoau3Ma.
HcTounuku yriepoja, KMCIOpOAa, a30Ta U BOJOPOJA JUISl KU3HENESATEIIbHOCTH OPraHU3MOB.
Amopubonnyeckue nporeccel. ABTOTpods! 1 rereporpodsl. CTaanu MeTabonu3ma.

27. HengeHTHYHOCTh ~ KaTaOOJMYECKUX ©  aHAaOOJMMYECKUX TIyTed. YPOBHU  PETYISIHA

MeTaboIr3Ma. Meron H30TOIHBIX METOK B U3y4CHUU MeTaboIr3Ma.
['mukomu3 u ero craauu. bpoxkenue u gpixanue. CrnmproBoe Opoxenue. [lpyrue TUIIBI
OpOKeHUH.

28. Ilukn TpukapOOHOBBIX KHCIOT. [ emokcumaTHbIN UK. POochOTTFOKOHATHBIH MyTh.

29. OxucnutensHoe (GocdopunupoBanue. [IpuunHa SI0BUTOCTH MbIIIbsiKa. OKHUCICHUE JKUPHBIX
KHUCIIOT. OKACIUTENBHOE PACIICTUIEHNE AMUHOKHUCIIOT.

30. buocuHTe3 YrieBoIOB, JUMHJIOB, aMHHOKHCIOT, MOHOHYKJICOTUIOB. THUMHIUIAT-CUHTETa3a
KaK MHILEHb B XUMUOTEPAIUU paKa.

31. ®otocunres. buosnepreruka u ponpr AT®. Jlokanuzamus u cBoiictBa AT®. CranmapTHas
cBoOonHas sHeprus ruaponnza AT®. AnenunatnHas cucrtema. Pons moHoB marams. [lytu
¢depmentatuBHoro mnepenoca (ocdarupix rpynn. Poms AT® u nupodocdara. Mexanuzm
OKHCIUTEIBHOTO (pochopunupoBanust U GOTOCHUHTE3A. DIEMEHTHI TEPMOJANHAMUKHN OTKPBITHIX
CUCTEM.

Xumusi Omosiormueckoit ¢ukcaruu azora armocdepsl. HutporeHnassl. A30T-GuKCHUpYyIOIINE
OpraHU3MBbI U CEIBCKOE XO35UCTBO.



32. buononmumepsl W HaciencTBeHHOCTh. ['eHernueckas ¢ynkums JIHK.  Xpomocomsr.
[Tpokapuots! u sykapuotsl. Perummkanus JIHK. @epmentst 6uocunresa JJHK. Tpanckpumnims:
ouocunre3 PHK na JIHK.

33. ®epMeHTHI TPAHCKPHUIILIUU. Perynsius 3KCIpeccuy TeHOB MPU HHHUIMAIMU TPAHCKPUIIIHH.
Oneponbl. Omnepatopsl. Penpeccopel. AkTuBaTopbl. TpaHcnsuus. ['eHeTnueckuidi Ko u

¢ynkunu TPHK.
34. CpoiicTBa reHeTH4ecKoro koaa. Kogupyrommue anemeHTsl. CocTaB KOJUPYIONTUX TPUILIIETOB.
35. Ko10H-aHTHUKOIOHOBEIE B3aUMOJIEVCTBUS. Amunoarmn-tPHK-cunrerassr.

Pu6ocomsl u 6mocunTte3 6enkoB. Ctpykrypa pudbocom. Camocbopka pudocom.

36. Dranbl 6uocuHTe3a OenkoB. Muunumarus. Dnonranus. TepmuHamms. JHepreTHKa OMOCHHTE3a
OenkoB. Perymsius 6nocuHTe3a OEIKOB.

37. 'ennast uwxenepusi. Boinenenue renoB u nonyuenue kIHK. TlonumepasHas nennas peaxius.
Bektopsl. MosekymnsipHble MEXaHU3Mbl MyTareHe3a. MyTareHnes reHoB U OeJIKOBasi HHKEHEepUS.

38.T'ennas uHXeHepuss W OUOTEXHOJIOTHUSA. | €HHO-WH)KEHEpHbIE HHTEP(EpPOH, TOPMOH pOCTa,
UHCYJIMH. DKOJIOTUYECKUE U ITUYECKUE MPOOJIeMbl T€HHOW HMHXKEHEpUu. ['eHbl U TeHOMHKA.
I'enom uenoBeka.

39. MonekynsipHble aCIIeKThI AbIXaHUs YelloBeKa. XUMHUS AbIXxaHus. ['eMornoOuH Kak mepeHOCUUK
Kuciaopona. B3aumonelcTBus CyObEeIUHHUI] TIeMOIVIOOMHA M KOONEpPAaTUBHOCTH Ipolecca
CBS3BIBAHUS KHCIOpOa. MyTaHTHBIE TeMOTTIO0MHBI U 3a00JIeBaHUs KPOBH.

40. Xumusa ummynutera. Immynnbiid otBetr. CTpykTypa anturen. UMmyHornoOynmunsel. Jlerkue u
TsDKenble 1enu. BapuabenbHble 1 MHBapUAHTHBIE YYaCTKU. AHTUTeHbl. KOMITJIEKChI aHTUTEH —
aatuteno. B- m T-mumdorutel. KomiuieMeHT M ero KOMIOHEHTHl. MmmyHomepumuTe.
[Tpo6nema CIT/Ia.

41. Xumuss  HeWposHAOKpuHHOM  perymsuuu. Heiponsl.  Cunamncel.  HelipomenuaTopsl.
ALETUIIXOIIMH U alleTUIXOIMHACTEpa3a. HruOUTOPHI alleTUIXOIMHICTEPA3bl. XUMUS HEPBHOMN
nepenaun. Heiiponapanutuueckue sanpl. Hedponentunael. OHkedanuHbl. DHIOPYUHBIL.
OnunonHbIe NENTUBI.

42. DHIOKPUHHBIE KeJe3bl U TOPMOHBI. XUMHUYECKasi CTPYKTypa TOpMOHOB. CTepOUIHBIE TOPMOHBI
KOpbl HAJAMOYEYHUKOB M IIOJIOBBIX JK€je3. AJIpEHAIMH M HOpagpeHaauH. MoJeKylspHbIe
JIENCTBUSI TOPMOHOB. AJIeHUJIATIIMKIIA3HAas! cucTemMa. Perentopsl.

43. Xumusa 3penus. Cerdatka u  QoTopenenTopbl. 3pHUTEIbHbIE MHUIMEHTHI. PojomncuH.
®doronzomepuzanus peTuHansd. JIIOMHUpPONONCHUH U METapoAOINCUHBL. POTOMHUIIMHPOBAHUE
HEPBHOT'O UMITYJIbCA.

44. XuMusl MBIIIEYHOTO COKpaiieHusl. Muo3uH. AKTHH. AKTOMHO3UHOBBIN KomIuiekc. AT®-a3znas
aKTUBHOCTh MHO3uHa. ComnpspkeHue BO30YXKJIEHUS U cokpamieHus. Poilb MOHOB MarHus,
KaJIbIUS U CYJIb(QTrUIPUIBHBIX TPYIIIL.

45. XuMus akTUBHOT'O TpaHCMeMOpaHHoro nepeHoca. CTpykrypa 1 QyHKIMH 6MoMeMOpaH.

46. CucteMbl aKTHBHOTO IEPEHOCA MPOTHB TPagUeHTa KOHIICHTpaluu. Poilb MOHOB HATpHUS H
kanusg. AT®-a3nas cucrema. HarpueBblii Hacoc. AKTUBHBIN NTEPEHOC AMUHOKHUCIIOT U CaXxapoB.

O0pa3ubl 3K3aMEeHAIHOHHBIX OMJIETOB
3K3AMEHAIIMOHHBIN BUJIET Ne 1
[To mucrumrae XuMUYECKHEe OCHOBBI OMOJIOTHUECKUX TPOIIECCOB

1.  AmuHOokuCIOTBL. @PuU3MKO-XMMHUecKHne cBoWcTBa. (Crepeoxumus. benkoBbsle H
HENPOTEMHOT€HHbIE aMUHOKHCIIOTHI. 3aMEHUMbIE M HE3aMEHUMbIE aMUHOKHUCIIOTHI.

2. Muxkposnementsl. Ponb MOHOB >Kene3a, MeOW, LWHKA, MapraHima M KoOaibTa B
OMOJIOTMYECKHUX MPOIeCccax.

3.  DOHAOKpUHHBIE XKeJe3bl U TOPMOHBI. XUMHUYECKasi CTPyKTypa ropMOHOB. CTepouHble
TOPMOHBI KOPbI HA/IMTOYE€YHUKOB U MOJIOBBIX XkeJe3. AIpEHAINH U HOPaJApEHAIUH.



buner yrBepkaeH Ha 3aceqaHnu Kadeapsl

3aBenyromuii kadeapoit A.M. CanamoB

« » 20 T.

3K3AMEHAIIMOHHBIN BUJIET No 2

Ilo JUCLHMITIIMHE XUMHYECKHE OCHOBEI OMOJIOIHYECKUX IIpoueccoB

1. benku. MonekynspHas macca, pasmep u gopma OETKOBBIX MaKpOMOJEKYI. MeTOobI
BhIIcsIeHHs OenkoB. Kitaccudukanms 6emkoB.

2. ®epmentsl. Homenknatypa, knaccudukanus. benkosas npupoaa GpepMeHTOB. AKTUBHBIN
HeHTp. Y4acToK cBs3biBaHWs C cyocrparoMm. Kodakroper ¢epmentoB. KodepmeHTb 1
MPOCTETHYECKUE TpymIbl. XoJo(pepMeHT U anodepMeHT.

3. T'enHas umxeHepus u 6morexHosiorus. [ eHHO-MHXEHEpHBIE UHTEPPEPOH, TOPMOH POCTa,
WHCYJMH. DKOJIIOTUYECKUE M dTUYEeCKUe MpoOIeMbl TeHHOH HHKeHepuu. ['eHbl U reHoMuka. ['enom
YyeJloBeKa.

buner yTBepkieH Ha 3aceiannu Kadepsl

3aBeayronuii kadenpoit A.M. CanamoB

« » 20 I.

TECTOBBIE 3AIAHUSA
IIpumepHble 3axanns Tecta Nel

1 IokakuTe NMOCIEAOBATEIHHOCTH PeAKIHIl BUTKA CIUPAJIH -OKUCTEHUS JKHPHBIX KHCJIOT:
1 - oOpazoBanue amuia-KoA u anermin-KoA;
2 - obpazoBanue eHOUI-KoA;
3 - oOpasoBanue B-keroammi-KoA;
4 - obpazoBanue B-oxcuanniaKoA.

2. OAuH NMKJ CIUPAJTIU B-OKHCIEHUS BKIOYaeT 4 Mocjie0BaTeIbHbIX peakni, BbIoepuTe
NPAaBUJIbHYIO M10CJIE/I0BATEIbHOCTD:

1 - Oxucnenue, AETUIPUPOBAHKE, OKUCIICHHUE, PACIICTICHHE.

2 - BoccraHoBieHue, 1eTHAPUPOBAHNE, BOCCTAHOBIIEHUE, PACIICTIIICHHE.
3 - JerunpupoBanue, rupaTarys, 1eTHIPHPOBAHIE, PACIICIUICHHC.

4 - T'mapupoBaHue, AETUAPATAINS, THAPUPOBAHKE, PACHICTIICHHUE.

3. CpaBHHuTe npouecc B-oKucjeHuss H OMOCHHTEe3a )KMPHbIX KHCJIOT:
A — bruocuHTe3 KUPHBIX KUCIOT. 1 IIporecc uMeeT NUKIMYECKUI XapakTep.

b — B-oxuciienue >KUpHBIX KUCIIOT. 2 Ucnonb3yetcs kopepment HAJI.
B — O6a nporecca. 3 Ucnomeayetcst kopepment HAJIOH,.



I' — Hu onun U3 Hux. 4 Wcnonb3yeTcs mUTpaT Kak cyocTpatr peakiui.

IIpumepHbIe 3a1anus TecTa Ne2

1 buosnoruyeckumu GyHKUUSIMHU 0€JIKOB SIBJISIIOTCH:

1) TpancriopTHast

2) KaTanuTH4ecKas

3) 3amuTHas

4) reneruyeckas

2 @yHkuus 0eJIKa reMorjio0uHa:

1) 3amacaeT KuCIopoj B MbIIIIAX 2) HEPEHOCUT KUCIOPOJ K

TKaHIM

3) cUHTE3UpPYET KUCIOPOJ B KIIETKaX 4) pacXolyeT KUCIOPO/ B OPTaHU3ME
3 I'maposmn3 0eJIKOB — 3TO:

1) pa3pymienne BTOpHYHON M TPETUYHOM CTPYKTYPHI OCIKOB

2) TO e camoe, UTO U JeHaTypalus OeIKoB

3) HeoOpaTumMoe pa3pyiieHrue CTPYKTYphl OEITKOB ¢ 00pa30BaHMEM aMUHOKUCTIOT
4 B pe3yabTaTe ruipoJiu3a CJI0KHBIX 0€JIKOB 00pa3yoTcs:

1) amuHOKUCIIOTHI 2) aMmMuak 3) Boa 4) HeOEIKOBbIE KOMIIOHEHTBI

5 Jenatypanus 0eJIKOB — 3TO:

1) pa3pylieHne TpeTUYHON CTPYKTYphl OEJIKOB

2) pa3pylleHHe TPETUYHOW U BTOPUYHON CTPYKTYPBI OEIKOB

3) pa3pyllieHre TPETUYHON, BTOPUYHOM U IEPBUYHOM CTPYKTYpPhI OEJIKOB

IIpumepHbIe 3axanus TecTa Ne3

1 Kaky1o )yHKIHIO BBIIOJIHSAIOT (pePMEHTHI B ;KMBBIX OPraHU3Max”?
1) nuTaTenpHyo 2) 3alMTHYIO 3) KaTAIUTUYECKYIO 4) TPaHCIOPTHYIO

2 Otanunst (pepMEHTOB OT HEOMOJTOTHYECKHX KATAIN3ATOPOB 3aKIIYAIOTCS
1) obnanaroT crienupUIHOCTHIO JEHCTBHS 2) MEHEe aKTUBHBI, Y4eM HEOMOJIOTUYECKUE KaTa-
JU3aTOPHI 3) MPOSIBIISIFOT BBICOKYIO aKTUBHOCTH ITPH YMEPEHHOH TeMIieparype

3 B ocHoBe kiIaccuukanuu ¢gepMeHTOB UCIOJIb3YyeTCs:
1) xumunveckas npupoza pepmeHTa

2) xuMHYecKasi MpUpo/Ia cyocrpara

3) THI KaTaJIM3UPYEMOH peaKkluu

4) MexaHu3M AeUCTBUs (hepMeHTa

4 Ilpu ruaposinse pepMeHTHI pacnagalTCs Ha:
1) 6enku

2) aMHHOKHUCIIOTHI

3) HeOeNKOBBIC KOMIIOHCHTHI

4)amMmMuak

5 C noBbllIeHHEM TeMIIEPATYPbl AKTUBHOCTH (pepMEHTOB:
1) noBbItaeTcs 2) noHMXaetcs 3) He U3MEHSIETCS

Kpurepuu olleHKH TeCTOBbIX 3aIaHUM:



— ot 81% mo 100% mpaBUIBHBIX OTBETOB M3 OOIIETO YHWCJA MPEAbSIBICHHBIX TECTOBBIX 3aJlaHUN
CTYJICHTY BBICTaBJISIETCS OIICHKA ~ OTIUYHO

— oT 51% no 80% mnpaBUIBHBIX OTBETOB W3 OOLIET0 YHCIA IMPEIbSIBICHHBIX TECTOBBIX 3aaHUMN
CTYACHTY BBICTaBJISIETCS OLIEHKA  XOpOoIIo’’;

— oT 31% o 50% npaBUIBHBIX OTBETOB M3 OOIIETO YKCIA MPEIbSBICHHBIX TECTOBBIX 3aJaHHUM
CTYACHTY BBICTABJISIETCS OLIEHKA *’yJIOBJIETBOPUTEIBHO ’;

oT 0% 1o 30% mpaBUIBHBIX OTBETOB M3 OOIETO YKMCIIA PEIbIBICHHBIX TECTOBBIX 3aJJaHUN CTYACHTY
BBICTABJISICTCA OLIEHKA ~ HEYIOBJIECTBOPUTEIHHO .

9. YYEBHO-METOAUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE
AN CHUITINHBI
9.1. YueOHas iuTeparypa:

a) OCHOBHasI JINTepaTrypa:

1. 4. Koawsman, K.-I'. Pem. Harnsanas 6unoxumus. M. «Mupy, 2019 1.
2. B.IL. Komosa, B.H. IlIBenoBa. buoxumus. M. «Jlpoda», 2014 r.

0) JAONOJHUTEIbHASI JIUTEpPaTypa:

1. 10.b. ®ununnosuy. OcHoBEI Onoxumuu. M. "Beiciias mxoaa" 1985r.
2. A.Jlenunmxep. OcHoBbl 6noxumun. M. "Mup" 1989 r.
3. D.Puc, M. Crepubepr. Ot kneTok k aromaM. M. "Mup" 1985 r.

9.2. UHTepHET-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. IIporpamMmmHoe oGecrieueHre

NoookrwbdPE

VYHuBepcutrer obecrieyeH HEOOXOAMUMBIM  KOMIUIEKTOM  JIMIEH3MOHHOTO U CBOOOJIHO
pacIpoCTpaHsIeMOro NporpaMMHOI0 00ECTIEYeHHS, B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BOICTBA.

Kaxnapiii oOyuaroniuiicss B Te4eHHE BCero mnepuoja oOydeHHsl 00ecledeH HHIMBUIYaTbHBIM
HEOTpPaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOU MH(POPMALMOHHO-00pa30BaTeIbHOM Cpeie YHUBEPCUTETA
u3 1000 TOUYKH, B KOTOPOW HMEETCs AOCTYN K HMH(OPMAIMOHHO-TEIIEKOMMYHHMKAIIMOHHON CETH
«HTEepHET» KaK Ha TEPPUTOPUHN 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

YHuBepcuter o0ecrneueH  CIAEAYIOUIMM  KOMIUIEKTOM  JIMLIEH3MOHHOTO  MPOTrpaMMHOTO

o0ecreyeHusl.
1. Jlunen3moHHOE MporpaMMHOE o0ecreueHue, ucnoib3dyemoe B Uarl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusriii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”

1.4. AntuBupycuoe I10 Eset Nod32

1.5. CnpaBouno-nipaBoBasi cucrema “I'apant”

Hapsmy C TpaJUIUMOHHBIMHU H3AaHUAMHU CTYACHTBI MW COTPYAHUKH HMCKOT BO3MOXHOCTH
MMOJIb30BATHCS 3JICKTPOHHBIMHU IMOJTHOTCKCTOBBIMHA 0azamu JaHHBIX

Tabnuua 9.1.
HasBaHmue pecypca Ccpuika/poctyn
OnektpoHHasi OuOnmorexka onnaH «ExmHOE OKHO K http://window.edu.ru
00pa30BaTEILHBIM peCypcam»»
«O0pa3oBaTtenbHbIii pecypc Poccun» http://school-collection.edu.ru
®denepanbHbI 00pa30BaTENbHBINA MOPTAT: YIPEKICHUS, http://www.edu.ru —
nporpammel, cranaaptel, BY3s1, Tectel EI'D, TNA
denepanbHbIii LCHTP UHPOPMAIIMOHHO- http://fcior.edu.ru -

oOpa3zoBatenbHbIX pecypcoB (PIINOP)

ObC "KOHCVYJIbTAHT CTYAEHTA". DnexrpoHHas http://polpred.com/news
O0nOIMOTEKa TEXHUYECKOTO By3a

WznatensctBo  «Jlauby. DJIEKTPOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
cucTeMa
Pycckasi BupTyasibpHas OMOIHMOTEeKA http://rvb.ru —
WznarensctBo  «JlaHby. DneKTpOHHO-OMOIMOTEYHAS http://e.lanbook.com -
cucTeMa
ExxenenenbHuk Haykn W oOpasoBanus lOra Poccum http://old.rsue.ru/Academy/Arc
«AKaIEMHUSI» hives/Index.htm
Hayunas snekrponnas 6ubaunoreka «e-Libraryy» http://elibrary.ru/defaultx.asp -
DnekTpoHHO-0nOIMoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -
DJEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKyMEHTOB B cepe http://www.informio.ru
obpasoBanus «MHpopMHO»
NudopmannonHo-npasosas cuctema «I"apanT» CereBas BepcHsi, JOCTYIIHA CO
BCEX KOMITHIOTEPOB B
KopriopatuBHo# cetu UHrl'Y
DneKTpoHHO-0nbnmoreuHas cucrema «tOpait» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

TpeboBaHus K ayIUTOPHM JJIs JIEKIMOHHBIX M MPAKTUYECKUX 3aHATHI: OeclrymMHas cBeTjas
ayAUTOpHS Ha 25 MOCAJ0YHBIX MECT C IOCKOM.

TpeboBaHus K ayIuTOpUM JJIs JTaOOPAaTOPHBIX 3aHATHI: jgabopatopus 60-70 M? C BBITSDKKOIA,
OoOLIMM M MECTHBIM (HaJ IIECThbI0 pabOYMMM CTOJIAMH) OCBEILEHHEM, KaHajau3auueill (XonomHas U
ropsiyast Boja).

TpeboBaHMs K CHENMATU3UPOBAHHOMY OOOPYIOBAaHUIO: BBITSXKHON IMIKad, XUMUUECKH CTOMKas
paKoBMHA, IIECTh JAaOOPATOPHBIX CTOJOB CO CTOMKUM IOKPBHITHEM, OJUH CTOJI MpPEINoJaBaTels,
JIBEHAaTh J1a00paTOPHBIX CTYJBEB, 10CKA, TEXHUYECKUE U AHATUTHYECKUE 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/

Teoperuveckuii Kype:

Jlexuuu, pe3eHTanuu

KoHTpoJsibHBIE TECTHI.

Crucku BOIpoCoB ISl MPOBEEHUS KOJIJIOKBUYMOB.
Ta0au1e!.

BapuanTsl 3a7anuii 17151 KOHTPOJIBHBIX padoT.
BapuaHTbl 3aaHuii 151 CaMOCTOSATEIBLHON pabOTHI.

SoukhwnE

11. METOJAWYECKHUE YKA3AHUS JUIS OB YUYAIOIIAXCS ITO0 OCBOEHUIO
T CHATITAHBI

JucuunnuHa «XUMHUYECKHME OCHOBBI OMOJIOTMUECKHX IpPOLIECCOB» HAaIlpaBl€HAa Ha
dbopmupoBanue komnetrenmuii: YK-3, OIIK-3, TIK-1.

[IpomexyTouHas aTTecTalys MPEANONaracT K3aMeH.

[Ipuctynas K U3y4yeHHUIO AUCLMIUIMHBI, HEOOXOAMMO B IEPBYIO OUYEpEeb O3HAKOMHTHCS C
coJiep;kaHueM pabouelt mporpammsl gucuuminHel (PITI).

Jlexuuy UMEIOT LENBI0 JaTh CUCTEMaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Tpu u3yyenuu u npopabOTKE TEOPETUUECKOTO MaTepuana HEO00X0JUMO:

- NOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATHMM MaTepual M JOINOJIHUTH €ro ¢
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAHHOM TEME JINTEPaTyphI;

- IIpU CAMOCTOATEIBHOM H3YYEHMHM TEOPETUYECKOW TEMBI CAENaTh KOHCIEKT, HCIOJIb3Ys
pexomennoBanHele B PIIJI  nuTeparypHble  HCTOYHMKM M pecypchl  HMHPOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «HTepHeT»

- MIpU MOJATOTOBKE K MPOMEKYTOUHOM aTTeCTallMM 10 MOJAYIIIO HCIOIb30BaTh Marepuaibl (GoHaa
OLICHOYHBIX CPEJICTB.

[IpakTiueckue 3aHATHS TPOBOJATCS C LEIbIO YINIYOJNIeHUs U 3aKpeIuIeHHs 3HaHUH,
MOJYYEHHBIX Ha JIEKIUAX U B MPOLIECCE CaMOCTOSITEIbHOM pabOThl HaJl HOPMATUBHBIMU JOKYMEHTaMH,
y4eOHOM U HAyYHOU JINTEpaTypOil.

ITpu moAroTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOIUMO:

- U3Y4YHTb, IOBTOPUTH TEOPETUUECKUI MaTepUall Mo 3aJaHHOM TeMe;

- IIpY BBIIIOJIHEHNH JOMAIIHUX PACUETHBIX 3alaHUM, U3yYUTh, IOBTOPUTH TUIIOBBIE 3a/1aHNUS,

BBITIOJIHSIEMBIE B ayIUTOPHUH.

Pexomenaanuu no padore ¢ Hay4YHOH M Y4eOHOM JTUTEpPaTypOi

Pabota ¢ yueOHOI 1 HayIHOU JTUTEPATYPOU SBIISIETCS TIIAaBHON (DOPMOI CaMOCTOSTETHHOM

paboThl W HEOOXOJMMa TpHU IOATOTOBKE K YCTHOMY OINPOCY HAa CEMUHAPCKUX 3aHATHSX, K
MOJIyJIbHBIM KOHTpPOJBHBIM paboTam, ompocy, 3adeTy. OHa BKIIOYaeT MPOpadOTKYy JIEKIIMOHHOTO
MaTepuaga — HM3y4YE€HHE DPEKOMEHJOBAHHBIX HMCTOYHMKOB M JIMTEPATyphl MO TEMATUKE JIEKLUU.
KoHcnekr sekuuu JOMKEeH colepikaTh pedepaTHBHYIO 3aliChb OCHOBHBIX BOIPOCOB JIEKIIHH,
NpEeUIOKEHHBIX TpenojaBareieM cxeM (Mpu HX JAEMOHCTpallid), OCHOBHBIX HCTOYHHKOB H
JUTEepaTyphl MO TeMaM, BBIBOJBI IO KaXJIoMy Bompocy. KOHCHEKT AomkeH ObITh BBINOJIHEH B
OTJENbHON TeTpaau 1o npeamery. OH T0IbKeH OBbITh aKKYpaTHBIM, XOPOILIO YNTAEMbIM, HE COJIepKaTh
HE OTHOCSIIYIOCS K TeMe MH(POPMAIIUIO HJIM PUCYHKHU.

KoHcneKkTel HaydyHOM JIUTEPaTyphl IPH CAMOCTOATEILHONW MOATOTOBKE K 3aHITHSIM JIOJKHBI

ObITh BBIMOJHEHbl TaKXKe€ aKKypaTHO, COJEpPKaTh OTBETHI Ha KaX/Iblil IMOCTaBJICHHBIH B TeMe
BOIIPOC, UIMETh CCBUIKY HAa MCTOYHUK MH(POPMALUU C 00s3aTeNbHBIM YKa3aHUEM aBTOPA, Ha3BaHUS U
rojia M3JaHusl UCMOJIb3yeMON HaydyHOM iuTeparypbl. KOHCIEKT MOXET OBbITh ONOPHBIM (COIEpkKaTh
JIMILb OCHOBHBIE KJIIOYEBBIE MO3HUIMN), HO IIPU ITOM MO3BOJISIOLIUM JaTh MOJIHBII OTBET IO BOMPOCY,
MOXET OBITh TOIPOOHBIM. OOBbEM KOHCTIIEKTA ONPEAEIIAETCS CAMUM 00YyUYarOIIUMCS.

B nporecce paboThl ¢ yueOHOM 1 HAYYHOH JTUTEpaTypoil 00ydaronIuiics MOXKET:



- JIeJIaTh 3aIKCH 0 X0y YTEHHUS B BUE MPOCTOTO WIIM Pa3BEpHYTOIO TUIaHa (CO37aBaTh MepPeUCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHUKE);

- COCTaBJIATh TE3UCHI (IMTUPOBAHWE HanOOJIee BAKHBIX MECT CTaThU WM MOHOTpaduu, KOPOTKOE
U3JI0’)KEHUE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH AaHHOTAIMH (KpaTKOe 0000IIeHHEe OCHOBHBIX BOIIPOCOB pabOTHI);

- C03/1aBaTh KOHCIEKTHI (Pa3BEPHYTHIC TE3UCHI).



PaGouast mporpamMma JUCHUIUIMHBI «XHUMHYECKHE OCHOBBI OMOJIOTHYECKHX ITPOIIECCOB)
coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu PI'OC BO mno cnenuambHOCTH 04.05.01.
«DyHaMeHTalIbHas ¥ MPUKJIaHas XUMES», YTBEPKICHHOTO IMPUKa30M MUHHCTEpCTBa 00pa30BaHUs
u Hayku Poccuiickoit @enepanuu ot 13 wnrons 2017 r. Ne 652

[Iporpammy cocraBmit: npodeccop kadeapsl xumun CatamoB A.M.

PaGouas nmporpamma yTBepikJieHa Ha 3acejaHuu Kadeapbl XUMUU

[Iporokoin 3acenanuss Ne _ 7 or «_13 » wMapra 2025 .

PaGouas Imporpamma oL[06peHa y‘lC6HO'MeTO,I[I/I‘IeCKI/IM COBCTOM

XUMHUKO-OMOJIOTHYEeCcKOro _ daKylibTeTra

[Iporokon 3aceqanust Ne __ 6 oT « 18 » wmapra 2025 1.




Caenenust 0 nepeyTBep:KIeHHH IPOrPAaMMBbI HA OYepeIHOH Yu4eOHbIi roa u

perucTpanuu u3MeHeHui

VueOHbI

71
roJ

Pemenue
Kadeapsl
(Ne
MIPOTOKOJIA, /1aTa)

Buecennble U3MEHEHUS

[Toamnuce 3aB.
kKadeapoi

37




